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PURPOSE:To provide a transmission reception system in which much more information is sent by the 
same frequency band as that of a conventional system by solving a problem that a transmission 
information quantity cannot be increased when a frequency band is limited in the transmitter sending a 
digital signal. ... 

CONSTITUTIONS modulator 4 of a transmitter 1 implementing m-ary QAM modulation allocates n- 
ary data of a 1st data string to a signal point group resulting from grouping signal points of n-ary 1st 
data string, p-ary 2nd and 3rd data strings on a signal space diagram to obtain a modified m-ary QAM 
modulation signal, which is sent from the transmitter 1 . When a demodulator 25 of a 1st receiver 23 
demodulates the n-ary 1st data string, a 2nd receiver 33 the 1st and 2nd data strings, and 3rd receiver 
43 demodulates the 1st, 2nd and 3rd data strings to receive the m-ary modified multi-value 
modulation wave, the transmitter is obtained in which even the receiver having only n-ary 
demodulation capability (n 
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ttft 1 y~ **Uf?£gB 2 3 2 fc j; 1 5*-^ jljfcani 

[0 0 4 2] ' 'T-§fffS^>&0 2 0©^* h,i,0£ ffl 
*fc«-3S»l»flWI2 3Tf5Mr**iflH»tt % fcLfciS 

ffi**>-fx**±<&^aa 8 g <ie | feW:Tttia2 Ocol 5 

1-15 4©4o©/t^T-^-B-5 0 
[0 014 3] LA>U aEBttfiattifO-fXfcfiajR 
®StaS»*{ira£*ffliMKattS«Sftfcfi*,S tt 

**i 5 4: Rofe^ fc *j»j T- § 75: < & * & 5 1 u _ 



-fcH. -©£§«!& 2 A R0 i:^-rs 0 4PSK©R*S 
»A*©«M&*jftll 5 1#02 0© | 0-a», | £ 

Arc, i o-b Kl \^A Ra <Dmmx-7n-rmimmmi 

«*S£-C&fttt*ircs*. 7>^2 2©Bbg^ 
*<IS©*fffltfcr »flffl**»«-^ ± 
^■rn(i^T©^^A^§{gT-§5 0 H18fc:*tt* 

«faM^©«teB:^ i sm«s 2 3 © 4 p s Kmis.&mm 

fcftA T .4:£«tt-3 0 COit!:J:!)7>Tt2 2fflJ)t 
S *s r «&±fe Sffiftfttfftjg-c ft o x t» JB 1 
2 3tt7-y^;i/26flfl|5 l©fi**fBH-e*S. #JgHJi 
©*«16QAM, 6 4QAM^enS^l§i 
*2 3ttfig5g&£Sife-f3Ci:#, KIi4;fcs 0 
»02 5 (a) ©iicaaniii (7r/4 + n;r/^ 
2 ) ©fcaLh©ffi«fc 8 offlgf^^ Et Li^ff m 

4ji«*aK:A&«a!«fts^T.S5 0 Xs 025 
(b) ©ASfcnw/SOfcigcjEJiSLtfc! 6*©« 

20 ^&&mm-tti\m&mm<£®m 1311:1 6»<g#£ 

©*83£i£3£*5S S C 4: C J; », fi^a^a b 
SfcU P S KS 1 6 Q AMfcWS^tDiftjSftfcSWCS 
£T-§5 0 d©«^A,/ (A, + A a ) =tan (*/ 

8 ) t& 5 «t 3 c&<b«i 1 ©ffiflhsifcgjBg u^m-rnis 

•tv^o c:^jQPSK@^in^ tAt ^ 
5.02 ©«ftr«©fer9jStt«*H/K MSB 6 7 © «fc 
3fcfa*Stt«tt (01 8)'©QPSK«*©fl^j£ffi 

1 SfeSiS 2 3 ©ft ^{4gas3g|5 1 3 8 (*&*£©{£■ 
30 ^fc**>L<ttffiM«B9*PM, AM^©&f3<r 

*. ^<-^^5^e>^l^-^JrljtS^<S^Hi* 

[0 0 4 4] *C«fl«lCJ8!)ia9©^h ( ;i / B|feffl 
d £ 1 © 1 6 P S K ©iSffiflreSKHt-s 
tH9©J:3S:fi*jS8 3 ©*¥-<* h**ft©JfiHA 

. 50 1 8 ©^y^^asm 5 1 © 4 p s Km&mm m 

tlA ro &*)±g <tS. -TSi:, B 9 ©JR 1 ftlBCDfll^ 
^8 3^8 4, 8 5, 8 6ffl^ii^^ 14 p 
SKSfeBJtg^s 7(3A5o -*l£©{t%££l§ft 
40 *2 3-eS»lxfe»^ % CO4t)Og^|i 0 2O©S 

M2 3(i09©m^8 3, 8 4, 8 5, 8 6©wr*L 
^SfeUTt.02 0©fS^l 5 1 tmmL, (11) 

* ttH 8 * U & .t 3 i ! fltfjg^p 

9 1© (1 1) , 0*5*15*-^® (1 jj T . fe 
5. 5*5 2 ^EM, ^3^Rg, ^4^pg©^^[g]@( CLT 
*JijttaH*ni. o**, ^i§fH2 3 a 
1 6QAMtL<tt32QAMtb<tt64QAM©I 
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— *3?iJ©2b i t©^—*©** fcffi^-f 3 . 
d ©ti^rJiSg 2 t 1 ^* 3 rr- * ?U©{i^l±±T SB 

i~^4©^tofi^P9 lCGtesjxafcj&SBi?*- 

#yg©{s-^©«§3Ctt&§£-£;t&^. b*»Lfifii£$i© 
3£ C fcfc&@ 4 # * £ © T- mx- S «fc "5 &*t ifcg 

[0 0 4 5] 4>U ^MC^Sroffi^fcE&^A'&^fc 
e, H 9 © i -5 fcekfc©{i^^Sg8i7?r ^©-©© 1 6 ~ 
6 4QAMfSI31T-^3o b#U mixS© «t 5 KitLte 

s*i:ssv\ ffiMe^T-i±ffiM©«a* s ti^3i:n'*.±if 10 

hAs^Cit^-rSo ftoT#tt©*iSBll§©Hi*>l!g 
J?, i: ^F&Srfeca*;©"^*' e. 3^fs tB ft ttftJ& £ ftt v > 
c©««gttP^'> h©flT*)±tf=i^ b^ft^frt 

J; !) £ < & fcfc^BB t) ^frlfo < - i^ff tBft<±iI<i*M© 
i^2 0W, 8c5£ffiMT-& 1 0 0W~2 0 OWSKffe 
S. tfcoT, H9©«fc?fc{i^^8§«l2f55;©l 6QA 
Mf 4 P SKfefiiSb «fc-5 i: 1 6 Q AM©tS*§ 

& 2 a , = a 2 t- & s a> £ 3 a T 0{ e>s i: ft o t- *sa-r 

&£9i%'&M£tlZ. miL&*btz-&2>tzlst>1Z 4P SK 

©gfgom^^sxfes. *>o4P SKoi lgfgga 20 
^/^©^^^^-egfaoitgcbot-pfcTsi:, siffi, 

at D £ n T v "C & - *t « It © ffi ft & ft S C t tt IK 
b^. #J;l»£4 0WO->7fAtli3 6 0 W&gi:& 9 

[0 0 4 6] -LC1T% JtjLT*Si:**»C^TO«e«| 

mm^afi&ntbmii***."' b*>b*&£©fi&s 

[0 0 4 7] .l*i£«{*:fl<JKi£^&i:4P SKtt'hM© 3C 

1 6 QAMfctcpSTV^ 

a n §{f s -MBltc -o fc h d t v «<z>?Cttft]fflitt +*• 

£|*f4P SKi: 1 6 QAM, »^tC«t 5 6 4 DMAS 
[0 0 4 8] 0|*.ttBll 0©«t-5tCA 1 = A2i:&S«fc 

cfctf-es*. d©*g£r4PSK£j£{t-f ££«>©iE*I 

A(4){±^ WI/9 5-C&3l?&t 2 A, s ©¥#*Sfc& 
5. £{*©ifi*iA( 1 S)H^ bA-9 6tSlt§ (A 
, + A 2 ) 2 + (B, + B a ) S. 
[0 0 4 9] 

| A(4) I 2 =A 1 2 + B 1 a = A T o 2 + A T o a =2 Ato 2 
| A( 1 6) | 2 = (A, + A 2 ) 2 + (B, + B 2 ) 2 =4A 
T0 2 +4 A T o 2 =2 8 A™ 2 
| A(l 6) |/| A(4) | =2 

4PSKft»«1-*»&©2«©««k 4fg© E 
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# a , k. A 2 © 2 o©@iffiS^»i9:^-r s c t Id «t t) m 2 

g{IS8 3 3 T-SfgT- § 3 . El 1 0 ©*§•&, ^ 1 #l!Hs^ 
j£g*9 1 ©^©{^^©e^lEgUiA.T-fe 5« 4PS 
K©fs^fS8§8t2 A,i:lt'<Si:A 2 /2 A.&3. A, 
= A,«fc»> l/2©{i^KS&SSi:*»3> 
— h£f#«fc-5£:i-£>i:2{g©t£*i©§f3{&JK, 

— -ett4^©se^s* s '^Si:«;So 4fg©§<a®a& 

0 ffStCtt, S&2g{a«&3 3©7>^3 2©^gr 2 4 
^ 1 gfaSI 2 3 ©7 2 2 ©^gi)£.S r , fCtt^T 
2fg-r3Stt>% r 2= 2 r ,t-rn«otV>. 1 §is 

«|2 SOT^^^-tfiftgS Qcm&e>!g2g{g8*3 3©T 

v^^-ttsse Ocmt-rttjin^-esso ^©ciittcot 

0i2r- J'yiJ©&li£«fctK dfLSHDTV©il5^fi£ 
^CS!I ?) SthKH D T V«!©£f fc>tctl-— tf ^tfls]— 

©tto{c«(Siif5«** J **^Tv>sfc«>> SiooA 
, t A 2 ©i£*£<fc 4 p s K<Dmmmtii^M-r^^ 1 

6 AP SK©^|{am*Jtn,.i:^2Sft^3 3 ©TVt 1 

[0 0 5 0] ^©ftil{b$:ttSfc«)lt»bT^Si:s 4 
P S KcDifi'MftSdx*;!'^- 1±{ (A, + A 2 ) / 
A.PfgdtX&nu.ilJgtrrSi:, ^16fSQAMT- 
Sff1-3i:t©ffi^raSESSttA 2> 4PSKf§(If 
•5 i: #©{f^^raEgiaili 2A„ {l^jSK8§gS©tt^ti 
30 A,/2A, •C-feS4»5.§ffT>7 i ^©*g«rr 2 i:1-S 

til i©«t^5&K^i:5ocSo o utmm^zjv 

n , . tm 2 Sft^ 2 3 <DT ^=r± 2 '2 ©*g r 

j©n^s^-ro 

[0 0 5 1]jS102 »il?S§JSIfg^^©S^© 1 6 Q A 
M&RlfI-rs^-&TN BUxE©i:*3t) gfg©^!^*^^ 
— &!^Si:b^ffl6«J-C-tot«:V>. 01 1 n ,.4 5fgJil 
±lg J ?>LTfcSg2glsSI2 aCTVrt^Sr^SS 

[0 0 5 2] ?BM©*§£N iSff«^l=ti5S^$nt*3!?, 
40 -^fttW±J±i:n'&:V>. d©di:*e>n 1 6tt5fgWT 
#g£L^£i:jb s B£e>frt;:&3. ^©^5:131 1©M 

^i o 3©m-c-^-To mz.&zcDmM,ntet>ms.i£& 

1 0 4li^s^*^ i »f-4fST-®2Sm«6 2 SCTVt 1 . 
:MMlr 2 {i2{gC&i,. St, ^ 1 0 5 iZmm^** 
^-tf2fgT-r 2 (±i^5^C35;S. Cin^li, ^WbnJ 

[0 05 3] n,e#5 .ttJ'h^V^CiiSrA.iiA,^^ 
■TSi: 

n l ,=((A, + A 2 )/A,) J g5 
50 A 2 ^1.23A, 
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HI 0A»6^iS«^ J ft»|H|© ffiKft 2A(4), g*igrfr 
*2A(16)£i-zt. A(4)i:A(16)-A(4)ttA,i:A s 

{A(16)>«g5{A(l4)}»fc*-*Uf in 

&££J&©6 4APSK£p^^fc0jftjj-$- o 
fe«S4 3«\ 6 4<SQAM«i|AST-§5o 

[0054] 01 2<r>^ bJvmtimi O(D-<^hjm 

©#S!l/iMfj£g*ft4fiiA>t> l 6Mtc:JiAn$#fc^T-Sfe 
5. 012CI1 fl-fiJ/I^I? 9 1 (DtpiZitm^ti 1 .7 
0SffiftfcLT4x4 = l 6tt©<39j*[tf«mHRfc:Ea 
£*ITV*S. CCS^ 4PSKt©Iftti£*.^S 
fe«>&fll£rtl©A , £ Arctic Lfcltftfeffc 6 

ffla»*n6 4fcj£*Lfc»*©r 1 ©«ft, H«t L 

r 3 a ={6 V(n- l)}r, 2 

01 3 6 4fflQAM©*gr3-i±i^fg»n© 

[0 0 5 5] fcfcu 01 2©«fce>fciBBT:fctSg2g« 2 
«3 3Tf(gLfc^4PSKffl2bit 

t-fcfc^ ^2§fa«l3 3\Z%MQ 4fgQAM£|g&A»£ > £ 

flu 6ttQAMftaH-r**«fe*t,fc*«ctifaau 

CO 0 5 6] El 4©J:-3E3»Ji©flr9jSi©4oi/-e 
>^ ftfr5 Cl fcfcj; t» 3 ^©^^©Po&ttASf&fct- 
*. m 1 ftH«ttTBM§-r* fc, £ 1 4MH£«N**jAgp 
9 lfciSgl? — *jaj©2 bit© (1 1) ftSiJ&fcxf- 

J 0 0 5 7 ] ifciz. m 1 Hat>|@?£& l 8 1 fctt* 2 
T-^Jffl2bit© (1 1) ftffi&fcx*. Sg2IiJ# 

i82tii(oi) t,»3 mamm^jim 

183ttt(00) 5^4 W4MMfi«bftP 1 8 4 ttt 
(10) ftM&fcxs. C©ci&U:ia7 i:^<ffiT-fe5 0 
[0 0 5 8] Hi 5©gl *£©*<* h^HftJB^T* 

3 sr-* jy©e*j&e«ftff l < kb-*- s 

J&2 0 1, 2 0 5, 2 0 9, 2 1 3. ft (1 1) x m^iHL 
2 0 2, 2 0 6, 2 1 0, 2 1 4$(01), fg^ 2 
0 3, 2 0 7, 2 1 1, 2 1 5ft (00) , <g^2 0 40 
4, 208, 212, 2 1 6ft (1 0) fcfftau &3 
^-*FU©2bit©?-*ftaU:r-* v SS2 5 1 -* 
fcBLftLT* 3RIJi©2bit^-*#ffi;£LT£irt- 

[0 0 5 9] 6bit<D7-*ifimztzVT-*<*WM 
bit, 4b it, 6 b i t©a&$fiiSSB©5 s -i# 

[0 0 6 0] C^Ts 3»»ea«FCDPiirttftt,fc# 4 50 
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#>tz ^mtam^j^comm^m ft s&tyi-r 5 „ 
[oo6i] 01 5fc;&s«fc5jc:, £-r> mi?-*n 
a-r-*zmi&mm2 at-sfists&ftcit a, 

^ A toT- & s c: t l±-f x- ££&^fc. 
[0 0 6 2] &tCS!2^-*?lj©fi^,±u «AttHl 0 
©fg^ 9 1 £0 1 5 ©IiJ^fiJIf ^&mv> 182, 18 
3,18 4©fi%iSi:IESyT-? 5 <fc 5 £ft*j&mKEftft 

[0 0 6 3] HI 5Ttt2/3A,«tt«Ufctt*ftj i * 

10 -T. C©i§i§rSg 1 IiJ#t!|{i^i* 1 8 1 fflf^gfj©®^^ 
2 0 1, 2 0 2©ff^Hg§ai{iA S/ /6i:35:5o ^3 
SM«I4 3T-gm-rs^{c^®«:§M^^;i/^-ftH- 

£©*§-g\ T^t 1 ^ 2©4mftr 3 2: UT V 
&Sfc&fs^*;i>*-ft 4 P S K3fflx*K-On„ 

rV=(l 2r,)V(n-l)i;fc5 
-©^571*01 6©ffli^2 2 lTf***.. 0J;tfcf^2 
2 2, 2 2 3©»^4PSK3i«i*;^-©6»©a 
{s^*;i/¥— #f§ &*l*ltt8<£f©4&g©:r>7^7t % ft 

r 2 2 = (3 r.) V (n- 1) 

M2 2 3©«fc?KgTfg2§{s*S3 3©7>>^3 2 
ft*t <1"5^®iSfeS 0 

[0 0 6 4] £©2fi£fcfc, SBWUDJ^casaojaaa: 
^;u^-*i/J\$ uHfctgg 1 ^-^JfcSg 2 ^-^jajftS 

3 TSfUgfam3 J fMl2£®8^3©ge5 ; -*ft8|£ 
?dfc&< % ^fcKjgf5^i:«;<^35 ; -^??ijfta5 
d fc#T- § 3 £^-5 PSi<4i:^gH4©(SSa©^:$-6:^ 

[0 0 6 5] 5WS«JBft«Wi1-*&»C, *r»2§fi 
«S3 3A>£,^£ 0 hukE©^ 1 gfg*8 2 3 r 
.©'J*£^>^T-:r^*;i,a£fg;ej5 l©4PSKf 

He^xiwsflwi i ©sg 1 ^-^ ^jftttH-? § « «t 5 c 

IS^ LT$5(DC«U ^2 3 3 T'ttM©«l 1 © 
01 OtwLfel 6«©«^o*I)!B2t s -^JU©i 
6QAM©2bf-nogt^ciiafl5. » l 5* 
-*JIJ^J3*T 4 b i t©fi*ftWTS«. d©l§ 
A2©tfc^*iii««|t: c tt,^^ 5e d©^-^ft 
H 2 1 ©aHftaffff 2 3 1 Tf«sS «^igfi§{3ggfflft 

[0 0 6 6] 02 l©SH2g{Ha3 3©7D 
0 1 9 com 1 §{S*8 2 3©7D.^ HttftKRI b^fiET- 
*>5. mo&&, £TT>Tj-3 21fi7>Tj-2 2±t) 

te%jsnffi«©«v>»^ft#jB!i-ess. «c, a^i§3 

5 ©MffitzfKHffJfffl 2 3 1 i:, J(S 1 5*— **JS£« 2 
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15 16 

3 2i:Sg2 7 i -*?y3£S&2 3 3£^. ft lttS'J?f£ 8 4. 8 6tt^S±C^„ t£oT02 l©i2f 

EES 1 3 6 tt«JB.l 6 Q AM&&f3-f5fc«>AM&3IS£ -*yJI?£SS 2 3 3 <t !>iBi£ift!!£@B 1 3 Wf§2^ 

tg^fcoT^?.. dfflig^ S«S33l«E{i4fBcDfii&t, -*yiJ©SBaS«ii£tbtif&£S£ t)@ ^8 4 . 8 6©*-f 

gjfcl 6QAM<i^©fc«K 02 2<Dm^'<* h;H30 

A-scwu^aewoasiittiijfcA&Rja:*. ftot, [o o 7 2] *2^-*w#«H*tBfc»$*»SbT 

TH„= (A l + A 2 /2)/(A 1 + A J ) ' flOBt? ** < T*u « 1 ^-^iWfflftTftfi^ 8 3 . 

t&s. io 8 s^b***. z.<Dtctb, wmmsmEii 3 ltcSBi* 

[0 0 6 7] CCDA1, A2*b<l±TH,.aif, $flt tta&ttWMRSJS* - kCi OMKStS^BSfeT § So 

£M©titm©ttllff«*« £fs*Sl<ktK ftl^-^M [0 0 7 3] Jfctc^fS^l i »3 . 02 3{cwtio« 

©*C^«>TSS«Sft*. 3=fc«S3fi3JiSPSI5 2 3 ff*6 4QAM©ffi**«iS6n"t*fc»^ 02 4C7D 

[0 0 6 8] 02 6&m^X*>y h77^^-A,/A 2 *iJWr^n^v 1 ^7'3 1 0fm#6 4 JglT*»#^ x y * £ 

©jt^fc^b"-^^^^^*). a,/a 2 &^;i *u 7f ^731 1 t-^stft ^^x-^tv^^ ^ 

S««M-eiB3£bfeA,/A,tfiSe f?r3 1 2Cfi*5. Cd7?tt*J^6 4QAMKfO« 

*ilR!lT-aa^bfcA,/A2©(iiPe>Stni > C$6V>^v-{± 9j&WMBIiTH.4ft#»S 

It**. i2 6©*25 I -*MJ?£«2 3 3frt><D'igm TH„= (A, + A 2 /2) / (A, + A 2 )_ 
«9S(WWWWiaK2 3 ^H^y^bTJt? 20 f&tK THi.£l3'b-?&3. b*U fe*&mE*# 

— i^— b©«*#|s3fcS'7 Yyr^i>— A,/A 2 £$iJSa /h£<&S. 

-TSCi:£«fc!)ft3£{f**4 3I±^>7 h7r^^-4A [0 0 7 4] jg 1 H#iHt 1 8 l©^t$>S«^ 

,/A.ft(ttlb*<Tt»*tlfc»ia»*»«i|lt«:*. * ABIOEIIiSA.'ii-rsfcx * 1 fJflMi^P 1 8 1 

fc^(sWiA,/A a ^S i £JS^<^t)eil?fS* J ii i:*2M#»HS9j»»l 8 2©ffi*tt (Ai-2A,) , 

*. 4^-5 dft£!f§2§{tfc&3 3fcfl|V»S IHMb-rSfc (A 2 -2A 3 ) / (A, + A.) fcfc*. d- 

Cfc*tfSS. aOIM»IIIB23 ltt/ i &U-23 1 a ft*d.«i:je«-*-Si:» d.«#»2S«*3 3©#BM& 

TVjf&5£©^iO*;i'«£^&5btV'>ffiU o ArT.fiTFT&Stt^ #S'JT-#5&:V^ C©Ste, 

Mt-^W^jftR-^WllW^— ;i/ftE«tbfltf*© y^"3 1 3t?*l(ff U d.«*«l ! lF€Fl6B^TfJfe*itt^^s' 

?-*>iM/&9flr*:S£S« d©tt£D*vai1-c:£:fc:«fc :/3 1 3©4P SK^-FtAS. #J3M6HCfcS»& 
9 g^^S ■> 30 Ii^rf7*3 0 5^[SIV\ ^ff^S 0 7© 1 6 QAM 
[0 0 6 9] £©{MWMtf7H®9^ ft25*— ©!t«ftff^o 7?»73 0 8 -C^^-l^- 

©fMBttHKi:**. WT, (H2 4) ©7n-ft- *§£lix Xr»73 1 3©4 P S Kt- F£A*. 

bfcfliVvtBMIl-ri. [0 0 7 5] C©»*, 3£{f 1 #0 2 5 (a) fc*n* 

[0 0 7 0] m^W?R* s f#?>ti«:V>J©^T-t>^7 1 >v7 , 3 <fc -5 «t« 8 Q AMffi ^£j£ff "Tlxtf, £T© 

1 3©4P SKOOTW^r-y 7*3 0 lCilf- * if^cos ( 2 7cf + n • 7r/4) ©£ffi±fcfcS 

JUOaWttTS*. ^CT-, 7f-v7 , 3 0 2-Cilf- fc»» 4jg<g[5]ESC«fc !>> ^TOHBSKtfHfcffitBCIB 

**|JB£SB2 3 2-e»&n«{KM«m«(KHM»S2 3 jBSftifciMraai^lifcWMlCfcfcfcv^*** 1 ^ 

ItC&S. «f3$iJiPgB 2 3 Itt7r7 7'3 0 3fmii4 SftS. £©*§-&, E*fc bTWteH4 P SKSig«TC 

Xtt2)&C,^^^7*3 1 3©4PSK*)b<tt2PSK «ft 1 =r-*mv> 2 b i t ttflUHf*, !*§2g{s*S33 
©a«ftfT-5. N0)fcf)Xf-y7 , 3 0 4-Cmtf8Xttl 40 T»tt» 2 5 s -**]© 1 b 02 5 (a) £02 5. (b) 

645.7<T'y73 0 5'v|pi7. N0Ol^l±7r-y7 1 3 ©«9jSUEBBIH:«BS«Sra (r, 0) O^hbfc® 

lO'viaS. 7x^7*3 0 5T-ttTH8 kTH 1 6©iS 9jj*fcj^bfc»^©C-CDM©fl89j&fc5*"*-. 

HftfT-5. ^r»7*3 0 6 ?flMVH!Mff 2 3 lttAMfK CiE'<fc*«ai«±-3* t> XY^^s^* h£ 

»©h«thi 6s*iaan}^ia»i 3 6k*2«sd *fcc-cDM*esai«*c-CDMi:D?iF, mmffi 

S^UESl 3 7tjai!3, ^^»v7-3 0 7. 3 1 5f» *r3*»)r, ©*|£|C«9Att^7 hS*fcC-CDM 

1 6QAMO^J:i2r-: 5'?"J©fl^* J 55:$n5. ^ S*aMS«*C-CDMfcaaisai3RC-CDMi:B¥*. 

r»7*3 0 8fs5-V-h4 l f*fi'*ft» [0 0 7 6] St*@2 5 (a) ©8PS-APSK©(I 

tt7r»73 13i:RD, 4PSK«Hftffft5. ^E^Sti, QPSK©4o©(39ja©»*K:affi« 

[0 0 7 1] *fcC©l§£, 02 2©<S<»jft8 5. 8 3 C*lt**ffir*|JJt:i/7 h bfeflt^jftftfe^ 1 
lie os (<ut+nnr/2) ©ftUE±K:»*#, S^jSl 50 SAD bfcfcOt-fcSo CobT. 02 5 (a) twti 



(10) 
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5 C Q P S K fr£ 8 o ©ft ^ £ * ofiiMjf C - C D M 
©APSKtffHSi-rS. -ftfc£®&fl±fc:fc^-£ffi (P 
ole) %i,7 h^-B-fcM^&iiJDUfcAPSKT-fe 
5 Shifted Pole-APSKBg LT S P - A P S K t 

- S , V* S £ i: tc £ t) Q P s K fc SUo£ tifcfi^ 
8 5 <Z> gflWjgft? # £ . 8 P S - A P S K ©ft ^fcfc 
WaQPSKoagfll (r„ 6o) ©fi*A8 3ft* 
Sr*fiifc:S,ro3eH-S/7 h**fc(S«©e*ja ( (S 
i+l) r 0> fl 0 ) £jgA0L;fe&©T-&S. £-5 LTQ 
PSK£|5Jt>2bi tO»7^^i|: 1 b i t® 

[0 0 7 7] B14 0(B3>7Tl/-i/3>it 

ffi^ (r 0 , 6 0 ) , (r. + S.u 0„) 
©8oo/g^{z^gr^|SltS 2r o£l;)-^7 
fe/I^&Jtip-r5Ci:t:«tt)frtt (r„+S 8 r 0 , 
do) b. (r 0 +S 1 r 0 +S 2 r 0 > 0 O ) OlbitOi 

i t(Dtf^+>^;u*Jff dti£16PS-A 
PSKfcug^ 2bitOt7f+^Mtlbit 
OtJ-^-^>^;u2i: 1 b i t <DV7^* >*;U3 
o 0 16-PS-APSK45=l/4 (2n+l) tt 
±K{l^#&5fctoiai 9T*a&HBLfc5I?ir©QPSK 
S(s^T-«SiiSE*s W^T- #Sfetom2-y-r^+>^;Ki 
«saT-g*CV%tf2 b i t©»11t^+>^;i/Ji«l@T- 

sap SKt < fcsffioisattaic^Tia-ejfes q 
«©«ajtta©«w# s * ^t&<^2 tttft© aps 

[ 0 0 7 8 ] E 2 5 (b) ©®^©{s^j£l±«i&|SJc:fc 
»t£^K=7r/8©±f;:&s 0 dftfctl 6 PSKCDff 

3>7-o*») 1 2^©M^iC|5g^LT^i». KB«1-5C 
3ft<J&fc»^ -®3<!r©{I^£-o©fi 
^fc^fc L±&T? 4fi©QP s K©fi^i:^^^-c 
t#T-§S. CSLTfiuJW^fcfiHafcbT, QPSK 

[0 0 7 9] -n?.©{s^tte=«r/4, 6 = k/A 

e=7r/4-7T/8©^a±{ciaa$^s. 

^^S7T/4±{CfeSQPSK©e^ftMffi*S 
©ftK*l?!K:±7r/8S/7 hS#&«^jSiftifttaL&* 
©T-fc-S. 5=w/4±7r/8©l5Ht:fe*feft, 
ePSK©0 = w/4±©lofflfc^fc'#fe* 4 . c 

®^©^-l>-bttiFFH<&4#iai 9t^-TQ 
P S K ©g«*8 2 3 lc J; t> 4 o©£jjg±©{f^ fc {+# 

S'JT-§ 3 2 b i tffl^-^AJlf^^tlSo 



ftffl¥7-9 9 5 2 2 
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[00 8 0] El 1 4 1 C^ti^tQP SKXIi 

8-SP-APS K©fi^n®Sffiffifi:«lt« AiSft 

S^ttiD, QPSKCW (r...0. + P,0 o ) 

10 (r 0 , 0 O -P,0 O ) ©2o©ff^C^-l!j^nfS^ 
©&#fg£&S. i5l/tlbitOit7 , ft^;i/- 
3#Min£ft3. dft£P = P,©8 -SP-P SKi: 
n?«£. 01 4 2{d^f J;5{C^©8-SP-PSK©ff 

£fe-fc©£ 1 6-SP-APSK (P, S,§0 fcHf 
A. taffl^iaHiT-afesSPS-PSKtitJ-y-^-^^ 
*;H. 2tfI4t-|5„ 5 (b) fc 

HS. &^Ufh(Df^&i/y h&fflVNfeC-CDMttiai 
41ffliaCPSK CiSfflT- § 3 fc», Sg-titft©ajM 
20 ;»aS£&fflv>5;rfc#ft3. LA^Ln f§2teft©AP 
S K©«fiflcariCjfl^fc»* % 014 2 Cjjvj-J:3 fc« 

s c - c d Mi±y;i/— rrtofli^jaomiiHftjs-K 
mtemmmn c-cdmbps Ktciftsisj: < & 



[oo8i] 1*2 5 (b) vtttiLmammjMiamM 

lOSJCIM^feo. fg^ft 1 6 P S K©£g± 
fcffiBbT^S©-??, 1 6PSK&;:«fc»)&iiT-£Si:i; 
tit, «9ja*5*;i/-K>^LT*4fc»QPSK5WB 

ttl 6-SRQAMT-t)SIST-$S 0 QPSK, 16P 

sk, i 6 -sRQAM<D3-D<Dm<Dmmm%i}im.&m. 

lt3bitItt^S. 

[0 0 8 2] *fc»3»a«4 3C-3tvCiE«*S* 02 
6Ji^3§f3*84 3©^D«yi7 0-c-, @2 1©^2§ff 

^gP2 3 4*sigijo^tiTV^^ti:iSgiJS*[lSS{3 8ffi 
40 <Dm$m*J&&ZZ.£lZ&Zc T>^+4 2©^gr 3 

«^Jitt3 2fiSQAM-¥»6 4fllQAM*»tSia-e 
**. Z(Dfz&), 6 4fi£QAMfta^-rsfc», glfft 
S'JS^iaKl 3 6tt*«*ttt»u 8fii©lx^;uft# 
S'Jt-S'iJStffeS. ^©®-&7t3©B8ffiU'^;i/AJ#ffif 

5o ^©^*. loaocfeft io©^RS{ctt3o©^<a 

[0 0 8 3] El 2 TCifX^^zy^AK^t 
i^t:, SBl*IR-eB3o©HfXA<^-rs. 
50 [008 4] 027 iZm-f «fc a C 3 o©IE^Yb?nfeBg 



(11) 
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20 



10 



fit, THl„kTH2,4i:TH3,44 s #lEt5. 
[0 0 8 5] 

TH1,4= (A, + A 3 /2) / (A, + A 2 ) 
TH2,4= (Aj + Aj/2) / (Ai + Aj) 
TH3.,= (A, + A 2 -A a /2) / (A, + A s ) 

[0 0 8 6] ^©SlfilC.fc'K ffi*Blfci£bfcg{sfe^£ 
AMap-Ti>-i:t-«t»3x H2 1^*15*-* 

n tm 2 5 s -* nt mmt b-csg 3 t 1 -*^©^-* # 
t03£*x£. 02 3©«fc?£ff§37 s -*y'Jfci:0'J*.fc£Sfsi 

Ufl-SlHt^S* 18 1 ©ff© 4-o©{i^j& 201, 2 0 
2, 2 0 3, 2 0 4©#S'JC<fc*K 4(t^D2bit 
i;fti>. bt 6 b i t D«»6 4tQAMffl« 

[0 0 8 7] C©ftOlOWWi» 2 3 1 tt» 1 5 s -* W 
?|£gfS2 3 2«3D»l7 i -*?'JK:^*ix?.«^tS$a{C«t 

0, m, A„ A 2 < A,(0*#l3*»SO-et«)IWTH 

1 , « i: t h 2 . , a t h 3 . « *«■* b-cB iwrnsm* 

1 3 6fcfg2iSJ3'J3£llB&l 3 7 tCiS t> . «64QA 

4*6 4QAMft!MI'rS«iV^'5K:-i-SC4: 

02 8tt£J&6 4QAM©*«W«I»2 3 1©7Q-^ 
+ (02 4) Ol6IQAM(D7D-^t 
-hfcjtS &©**»»»■*-*. 02 8O7f^3O4 
( ti)^'V7'3 2 0£fc!)m=3 2fe5>75 1 ^^'3 2 2 
©3 2«QAM*«M1-*.. M0«cfe^yr3 2 l"?m 
= 64 iPWJ U 7f973 2 3-C A .jWttfcttfilT *» 

0 5 tfilliV 02 4 i: 
H&70-f*-ht45, aa^l6QAM©«Wfe(f 

±«;f)7>r'^3 2 4Tf«a©tt#fefT»'^ Xt 1 <v7 , 3 
2 5f^l> m2iffiSiJS£®E&^3-P©Ba<ii£i£!>*7- 
•V7-3 2 6TfiB6 4QAM©S££fTW ^f'^S 

2 7T*^U *2, SgSx-*©?*^*^, ^rf7 

3 2 8T-^7-U-h* s *£ttft«£*^*7'3 0 5Cfl 
VU 6QAMaS3£bT/h£ttftfcf6 4 Q AM&§3<£:8£ 

[0088] cict-. ««caB*«a«EStoeF*c^ 

V>-C^So *«IHB:*»1 6QAM+, »6 4QA 
MfiD JB15s_^Wft4PSKgfB«|-CII*S**fc^* 

|;^©-otf&5. C©*g-&, il@©4PSKSfs# 

[0 0 8 9] #J5l9iC**#iSfcl''C 2 * !, ®* 5WI * 
5. *l©*5Ktt-3e«IW«"3*W*Wt: (2n-l) 

ttn»r/8©ftSE±t:*«, £"t©(S*ASBai'SMB 



20 



[ 0 0 9 0 ] *-©*8el** H3 8Cwl/fc«C4o 
(D&BLs 5tt/4, 7 7T/l4©£g 

±£fc6«*J&«*.tfe*jSl8 3, 8 5©<H^£5£* 

H3 8©aee9©*-f^^-M 8 '® , *'®*' f ^ 

*p v hfM 5 i©-5**W*'C^"*"HI*WK:a66*i*Rl 
^-{^13-^4 5 2, 453, 4 5 4, 4 5 5£i& 

4-3e©afflc»rsiB3e-ra- ^^^> £©hihi*k 

-e:<T±I3^K±© 8 -P©{f ^©^©^^©(H^fc 

s«-r*. **ien^*-f a*pv h-cttfc*©ffi*ja 
i»s±ia©aB!isH4 it*tf-^©»-f 

tif«lS5 4 9 9CgaSb-Ci^fii-i>. 
[0 0 9 l] .c©«*©»sra^©rt8ftia4 l fcffl^ 

4 5 3, 4 5 4, 4 5 5ft*tr*-f A^ny h»4 5 1 
liloOWSr- *?'J4 9 1, DnSMt?!. 

[0092] c©a ^cttPMS* -f * >*«*©»mk 

[0 0 9 3] — ^x— ^9<J4 9 2©7U— A©5fcsSgi5# 
«fc 5 ±f3©Sfi&&i?£ffl©»tBtS«* s ^ < *©T? 4 P 

s k ara»©iK&*s£*«Mfcfc b**>*<T?**i:^ 

[0 0 9 4] C©HW««4 9 314, SI, S 2, S3 
9 6, 4 9 7, 4 9 8, flfft«*V -© 
gB#tcfcfc, |B)J8©fc«>©-3.-— *"7 — F^iE©9tSB« 

?agi5 4 9 9 t)$>5, r©*tctt> {SLttmrn** 

b ©EBIBHIOflMB^ES^B'-l©*** 0 *** Ao T 

[0 0 9 5] ffitBPlHB* -Y AXn «;/ h©««©(89j&tt 
WS©ift« b*t>fc&^fc«>*S£**tt 4 P S K§|g«Sf 
fcB3=T*§Sfctf>, ttfflBIIH»E«fll«lT© - rtStt* 
S5fcB£-CS«fc«>, c©flMRX*»tt«i»****C 

[0 0 9 6] 04 l©p]jMRtt4 9 3 ©*fc«««*S 

soitffe^, ^*«QAM«*fc««-r 

c©««tt*ttQAM©«Hfc:aBfc©T!» H4 1©B 
N]tatt5 0 2©*"5CHW1IW©*WMIW*5 0 2 5: 

[0 0 97] H4 2ttTDMA*S5Ci!)^bttffl 
fi^Sasa^^EBH"**** 04 1 iiCDJSV^tt 
7 ; -*5iJ4 9 2, DnkiOf-^WkOHC*-!'* 
-f A 5 2 l#Rtt&*U -©W^*, Mfiff^tt^i^ 
50 txte^o sfc5*— *?>J4 9 2©jteaWtttRIWSi:*fc 



30 



40 
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»©fiJHS5 2 2#*|*&*iT^S. £©mn*ttffig 
® (2n-l) Jr/4©ffifflofi^U*»aasn36: 

3 a UT T D M A^r- 1, iHl^ycjfi^s^ij ojig^. 

(0 0 9 8] »CH1 9©m3<S«|2 3©«£tt&£ 
*aCo^TH4 3fcH4 4Sffl^TBL<iB^S 0 0 

^lffittttlal«5 4 1 THHHtWftgrnfcaoUfi^© l o(± 

»*B*-f 5>4rfW»ia»5 4 3TH4 1 ©{fi*g 
HW8EMHB*4 9 9*S4Sft, if©*-f * 
(2n-l) w/4©ffiffiHJH*0«^AoT<S*» 
to*!), H4 4©J:-5jfe|B^flc, J&:fla a R | JB!jWa|Iffl |^ 56 

«^/f^ttit^|5]£S5 4 5{i^e ) n 4 
««**lT«aS«S^«ij»|ij 8 |5 4 Ca6n5B 044 
®fe^5 6 20,1:^^^5 6 3 

*^>^- h 5 6 4©*©» 
*8fc7jvr*5fc: (2n-l)',r/4©fiii(Dfit^6 

s. - n iBi^M^M^ 5 e 4&fflv^TaKas'««^ 

«9»BI»5 4 4fcJ:6, ^rUi.^sifcfc.t^^ 
ffi**to*5 6 5#»&;h.S. ^*l£l*>7-.;>y*_ 
^mcttj;!), »f«©ffiffifi^5 6 6 4*»6*i 
*. -©^^-77^^5 4 6^15, VC0 5 
4 7 fcaS.fUKSHSasSifcs^ fil»»«i|»5 4 1 fc 
-^tTi39ffl»|;^tj;^ & (2n _ 

i) x/4<DtiLn<Dm*j8Limmi<tiz. £©«*** 

^_ttaoffiffi*»«**ns*«ia4 l©|§Iffig(54 9 6C 

[0 0 9 9] H4 0ffli3t»B6 4QAMjS«a« 
T3t§^ BSB§ (2n-l) 7r/4 0ffifflo«iK- e ^ r 
&48Htt«U«4 7 1 OipfOiiJjiiCWUTCftlSffiHiiii 
mwjrh4 5 2, 4 5 2 b*ft2S««tta*. d 

©fc»a*© 4 p sKSjattttiajittt^^g^^ 

4 p s k com i 2 3t*t, *&wcomm%m 

±m%, ZSiffilrz d t cd «fc D MSjisg #H£ T * g 5 £: ^ $ 
10 10 0] ^ttn^^^^oj^^H^iagj^ 

^fc»*T?fc*. *t=a»*w*5C«ai«s4iiiBiK:*« 

C 0 1 0 1 ] h 4 5 

HESS 9 lfc*»)«ffi3ft&A*«*tt4ffiffi* il S5 
9 2 C*'^T±E««3*fc «fc *£{KM$titt&tt&* 

«8iS^S^»Jffll|5ls§5 4 4 *a«T!S>- ±K» 
fi»iib«l[S5 9 3K:^*l'4. -*VC0 
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5 4 7*6©S4M»«ttJH2^ffiE|g|5g 4C j. i)< 

«LTVC05 4 7C«ftSh, Sffl«aS«i:Hffiffl© 
C©»^ BI4 3©n***Bt8 

4 3«:®3 9<Dmi*Tinii,izim(Dm*ti<Dfra>wam 

^•9->7-U>^#5© T . i 6QAMT-*6 4 QAM 
T-t, »l«te*2 3©4PSK©«»STf«26tt*S 

10 

[0102] i sa^at* 

S#5Sfc-=>.V*TiB"<«. 02©&«*8lfcfc, H46fcw 

■ LTBB;;&J:tf»te*fTfc-3. 0 1 9 ©31 1 S/ifcS 2 
3©^T-tt, 04 8 (3^«t3^i 6ii{g[al£§6 6 1£ 

1 631^0^6 6 1CJ;») % H4 
6©«fc-3fcn7r/8 ©tittg©fl*j&g£. i 
ftZtztbfr— 77j;\,* 5 4 6tVC05 4 lt«tDJft 

jo i o 3] jkt i 6atfisia»©«ij5RftBiiHt- *. mm 

fa9*&«I|»6 6 2fc;BIII»6 6 3fc.fc!K fflA^ 
^fe^£{£ 5 % 6 6 4 TJ»|**fc*T CO820 

*^<5o *ft«»»66STftt8in2flir3<i, 
-ne>^#g§6 6 6T-«»b, sin49So<5. 
[0104] sin25J:cos2m i H*C b 
T* W0SS6 6 7Hla]S§6 6 8i:3SIJ¥i§6 70ti!)s 
30 in8 0&o<§ o SJI5JSS6 7 1 £ It [gift 6 7 2 

Sti5con8ffto<5. f UT«J|:S6 7 4Ci 
•)sinl6^o<5; i: tj; ! ,i 6««A»TfS5. 
[0 10 5] W±©J:^&1 6jl»*SCK:j:i, % 0 4 6 
®.t5fcfe*£EBfc LfcB» 1 6 Q AMgfc^t© 

[0 10 6] *feH4 7©J;536!EB*L&«JB6 4Q 
AMfe*©»iS«4>«±TSSA« % ^ < "^©fi^a 

40 U-h#if*TL3;d. 

[0 1 0 7] C©«JKfcLT2o©*JS#fes 0 lott 

raJB*«ftttrnfee^©fli^feai<&L«:^c:.tTfe 

* WtttttM 5 *«J6Kttffi^ c 3k s \ ^ ^^fe 5 . 

SraSltSCltTfeSo *.f A^Dy KP4 5 1©^©|S] 
JB^-f A^Dji b©WIB*fc*miT5%rn7r/8©ttffi 
®Hffl(ftffiB«4 7 1, 4 7 1 a«E©fi9jjSft»s- k 
Kit), ^©JBIB4'tjEfltfcHIJIBfcfcSifc)6»7is 5 / t 

50 [0 1 0 8] W±ffl^latl 6«tt*SCtj;t, x ff 
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#fc£{f*SGD$fiK-e 4 P S Kg{f 8SC «fc *) KB 1 6 Q A 
M-S>gff2 6 4 Q AMCDfa^CJfijStSSB^T- £ S h V> "5 

bfeti^, ^6 4 Q AM©86j£&S£B$©{&$E:|!» 
JK£ ± 5 i: V ^ -5 e> ft 5 o 

[0 10 9] VA±n\s<&^fr£ottftW<DttgMm. 
feJ8^SC:fcCJ:tK 1 ocSi&^T-ifiSSt©^-* £ 

[Olio] — r>©5£{l*i&tc:*frb#S&a§ 
fsi&gfc«§3t&:fr£&^3o©lEJf©g{iM£aa5£1-S io 

T-fcStffSn;*. h©!f§ 1 g(ltS£BfAb;feA§{s#fci:8S 
£:iiS#8¥t^ frfcSlgri* b©SB3gfiSS£(9IAbfc 

,[oni] £@ wftsuiffl^y *^«a»a 
*e*fcrfttt*R©H^«#csi**ft&*t**3 20 

*S©7>^-*ifcK4:-f *±fc*=>* b©fc«>Tii«# 
Lfcv*A*ctt#d>*<"t !S3g{sS&fcfc 

bTV^. «*tfiB**MfcHDTV{B*ftSS«K «M£ 
J:»)#J6«D*lBI»lceS6-J-n«, WBMtKri-CJ:!) 

[0 112] W±©J;-5C*«WSTVe»fc:j6fflLfc 
3 o©@iH©B&&t>-- tr* £ 1 -p©®i£©J^?ffiR 

£rX&fe&. HJS^JT-tt4P SK, »8QAM« 
16QAM, ®6 4QAMffl^Lfe4 ! , 3 2QA 
M^2 5 6QAMf4*af*4. X% 8PSK^>16 
PSK, 3 2PSKTfc!ISfiT-£&c *fc*0MrCH:« 

t H3Kf 5 S d i: ttv^ -5 * T- JEtv^. 
[0 113] (H560IJ2) ^5E0<J 2 (if^jSE€?iJ 1 "CittW U 4C 

^m©»fc**i*ii©»*^*>*M*«fii 

bHJffi0iJ 2 T-(i^ 7 -IJlEt&;&^©§iJlft 

JlttWtttmtfD ,©»»*■* V*^®*© 
t 1 - J'£0J*«D l - 1 i:D 1 - s ©2olc#t!lU C©#S!l 
t 1 — £© 1 "3{?!I3.<£D i-if — ^Ox7 — fTIEfls2j£D 

it), (MWiafeBtCD.-ifcD,-,©? 8 — *©*5-8UH 51 
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ffi***»*5fc», &{f{f^©C/N{it£<£< LTV>o 

D,-2#S£T-£&vM3#v^;i/fc::fc.^-tfcD 

[0 1 1 4] -a*!), SMMra*-+>*i«'©5 ! -**fi' 
ME*©:*:* S ft*BU<b-r i 3 £ c ±« & ITiEtg^l- <fc 

[0 115] Cftfcjg^Stx DiftV^ttD,-,, 
D,- 2 ©2o©'tJ-y^-^>-^^, D a ^--v>^.;H± 
D 2 -,, D a -s©2-3©-y-^-W*;i/lCli^.2>. 

[0 116] iil«:X*«*©C/Nffl[fc»Ji^1r>* 

,-,tt«tifi^X*<i**eB*"C**. -©CNfitfcd 
CN=d©B# x D.-.MScFfllitfD,-,, 

D.-i, D»-.i±?i£*ix&^. &CCN = CfiJLhCteS 
i:D ,_ a *s^F £fcf?££fts CN = b©B#D 2 -,tfj|Dfc> 
>K CN=aO^D2- 8 tfl0t)5. C©<fc-5 £ CNtf± 
#3{coftT, ?|£iirte&HBi©*RjWf*.'t^<. & 

HfflHTBwa-^s. — Ji3!#j£0 8 em 8 6 lt^ti 
•5 tcesssBSttfg < & s tt^v s{S{i-^©c/NfB{i 

fiT-TSo 08 5T-l£^bfcCN = afc&&Jfe;&©S£{i 
7>-r:h*»e>©SM8f£:Lai: b, CN = bfttLb, C 
N = CT-liLc, CN = dt*{iLd, CN = et'JiLe 
fcftSfc-rs. &{iT>^<fc9Ld©SBSS<fc»)Jgvvlfe 

C©D,-i©2ffi^riH6H*««©flB«8 6 

2-r-^-r. sa>e>W£fr&<fcoi;:D >*;i4£— 

tt««T>?^J:»)re«LceilF«3©«l*8 6 3 

§?,„ ffi«Lceirt©ttB"T?tt«*8 6 2*>§*n*& 

»Dl-l^-y>*;i/feB*TS*. HK»CUT1H1*8 6 

4t-ttD ! . 1 ft>*;i'tfSit'§> fH^8 6 5t-l±D 
2 -2^-v>^;i/A s S*feoJtgi:«:S. d©<fc-5£b-t> C 

CU *»W©«Miea*fflv^ci:K:J:»)» 

e»© <t 3 1 c/N©sefliCflii ifc^tciis^ 

[0 1 17] *f*W*«lJ«ftjfi^*- ^wttt* 

SPiS2|f, HaPIWi2JB©3fellS«feiC'**. 08 7«± 

3^fs*ai©7CJ ^/^EIT-feS. S*Wfctt^ffi«91-C-8i 

i§bfcia2©jS{i«i©^'D ^^tai:i5jb'Ec©-ePbV'>Ui 

3 ttl-1. 1-2,2-1. 2-2© 4o©Hi*Stt., A* 
) l8^£D,-„ D.-i, D.-l, Dj-2©4o©{l^-lc^!gi 
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1~>T&t,+Z 0 C©3t> x Dl . l% D,_,fiH»tt»i EC 

3-^8 7 2atIECCx^- j r 8 7 3 a ic^t, 
ii» K5fTiE©*Wb#&;*:ft5 0 

C0 118] ^^T±ECCoc>3-> 5 r8 7 2 attI 1 JE 
C C^>rj-^ 8 7 3 a i 0 t.gt^fti^-pjE^^ 
fcoT^a. ®8 5©CN-fit;S^>*,i, 

D,. u D ! . J fefa^2ECCx^-^8 7 1b 
©*©#^^>3-^8 7 2 bfcBECCx> 3 -y 
8 7 3j> t «fc !> m & |TjE«9F*Mbi* ti&i£® 8 74 bti 

ECC^>n-y 8 7 2b{±f.jECCai>rj-^8 7 3 
bi ^^-UiE^^^. aan»4ttD 

*&»fa*;h.*. ei±©j:-5fcia8 7oa«*itt* r 
7-inEf6*©a»Kbt:j:e)D I . 1 tD I . 1 xttD, ! 

COM 9UCi©i fSsgt ^ i&MtSt 

S**?*' 5 * 1 ®^ 13 *^**. Bl8 7©iS««© 
*fif fe-9ftS»Lfc*2ftflW|3 3o«*« fi6ttx H3£ 
m©B2 l-eKi^Lfc«2« M |3 3 i :BBMb| Ml 
ECCf 3 -^876 ft| 8 7 6b^ D ^- 

[0 12 0] B8 8C^t, Sflteftfeflm* 

^SSCttjD,, D.e9fcLTS4**l^««3 
a, 3bCA6, D,„ D 2 .,o 4 

^©eWt>.<6h, »lECCf3^8 7 6afc» 
2ECCra-^8 7 6btA^n5 0 ilECCr 
=»-^8 7 6 a7?tt, D.-^iECCra-^S 

^ D 1 - ! fflftti|ECCr^8 7 8at:J:^!, 
^^93 7^^5, RWCLTJB2ECC 
t-3-^8 7 6bt*iMD..,fit tt± ECCT3- 
^8 7 7bt^T, D a .,fl^ttBij E c c^3-y 8 
7 8bK*v.TW6ITiES*i, ^fi8«3 7fcAA*n 

S 3 7 fciJ^T i ooMf^ »> ttj^as 3 6 «fc t, m 

[0121] -©i§^ mmmmmmizzQD^i&D 
L'lf 0 * * fc D »- «»d .-. i t» k 5 mEmtiifi^rz 

^8 5TfB«lfcJtjt 4 JUM»©C/'N*# < fci, 



(14) 
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<8§8¥ 7-9 9 5 2 2 



[0i_2 2]*(ttt|C£ECCr3-y8 7 7a > 8 7 
7btBJECC7 ; r I -^8 7 8a l 8 7 8b©m£H* 

vtz u - k v o ^ >^^ B c h«f^© «t a 

*J | W»SW*Hb#a*«^&K 5 ITiE©«F%|B«g*ffl 

?»nT^Sfc46ffe©^{zg|UTH:*BSt-5. *$glEfct 

[0123] zzvmmtfi)*?gmmm*m8 9©c/n 

So H8 9C*I,vt, iWlBSlttD.^t^*® 

C/Nt^-v-b<Dm&Zm^ Gt»U8 8 2fefcD 
» - & + > *;ko c /n iTIE&©^ ^ - p - h 

20 

[0 12 4] A*«9©C/N«A«/j%af <&f l tt«:s 

© C/NfitWTT- ttH D iIiEa©i 7 - 1, - h *s 3,* 
AKf^©gip^_ u _ h E t hetTtJR* &r*5* 

fc C/Nft±fcfT9><fcD l . I «^©aDlt8 8 1^^- 
iac C/N^ettTffl^D >*;i>©«i|# T . 
SfcH. e|C/N<d©^D l ft>^i / © ai(± 

[0 12 5] C/N=d©B* D.-.ttKOUiEgB^ 
D.-i-fc&»t*fc», K&pjE«©ai5-l/-H±^8 
85dCwti5CEthaTCiSi!), ^-^fc^f 

fc»PiEa©3i5-U-hAiD I _ 1 Siffi<j S:t , fc46|T 
IE|g©^ ^ - U _ h # E 2 1 E t h ^ fc 

[0 12 6] C/N#|«a±l,TC/N=Cfc&oMS 
D — ®»5PiE«©^-i,- h4 j ji!l 8 8 5 CfcW 

TttD,. u D 2 - 2 o£ D 2^-^ >^;U©^tt^n 
fctt&lC&S. C/NOlSLhfcflst^ C/N = b'{C^i 
T D & + >*;u*i«[^jc aM|7 . 1 4 j- ^ fc s ^ 
[0 12 7] *6KC/N*«iq|±bC/N = bC«t>^ 
D,-,©:c5-U-haij*i8 8 5bfcjS-*-J;3 W 

-©^ D.-.©*5-U-httEthJ:D*Si^- i& 

C/N = at6,TA8 8 5aCwti 

^CD^fflx^b-^Eth^^^^^^ 

50 +>*;u*«s^t*«J:3k:3S;5 0 



(15) 
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[0128] cco«totL-Cx mbtiTEmtKDmMb* 

2JB©ItfllttJ|2£ttlU fl-4JiOPiJie^* J -C-&5i: 

[0129] co®^ ^-twM^mmvT-zv 

bT ^Mff^O-awS^-t- £ S «fc -5 ttKMttjfifc: 

5E^ll«telfflfetl!ftt39a[Cai*l/TV>4fctt % Bl 10 
^ iHj-Jfe^fSKfc^T, T±u ^fi^«t D lis frCffi 

Wtt*-C»S"CSS. C©£5CttX©7 f $;*JI/0lffc& 
Jgtcfctfcfro &IRJI£31©ftJK&7 £ 2>*A't: «fc SUSiBH 

[0130] (fUE#l 3 ) ttT*»9!©S& 3 ©fIJEt&Jlc 

[0131] 029 ttHJEffiJ 3 ©£fMHTJ * S. ^MM 20 
3{i*^©fe^B*7 ? ^^;i'TVSti5l>>^5 i Atffl 
i^fctflfc^U *mMK©AftR*4 0 2tt« glDO 
dftatvn— 4 0 1CDX^SB4 0 3 £ A** U 
g&40 4£«fc!K £l7 s -*3l£827 : -*8l££37 £ 
-*jajtc#BS£*U ESS0E&4 0 5(c«t Dffil^tilii* 

[0 1 3 2] flbOX*ttflft4 0 6, 4 0 7, 4 0 8&& 

^SlItx>3-^-4 0 1 i:|5l«0^fiK©^2ffl]^ 
s>3-y-4 0a, 4 10, 4 1 1 K«fc &E«S£*iffi 
ftSft*. 30 
[0 13 3] in^©4ffl©r-^®5t 1 $lf-^ 
HJ©4|fi©«9Hu #MS§4 1 2®Il#ig4 1 3C 

[0134] Sg 2 5 s — * JU©fi*S©±Si*» b < tt 1 
l±^ttS4 1 AiZHS&mibZft. JB25 8 — *WfcOT 

S5t)b<ttigiJ(i^BSi4 i 5c«t5^a<b$n, a 3 

to i 3 5] cftfeftSHraaigaiTttao©^--* 40 
$y & 4Cio m.mm 1 T;a^fc*Hfeff v\ ssft 

S5 5tJ:t)T>7 1 ^-6i:ejSK7tc«t»)x 1 OCjg 
t)4>ttSl 2£<fc»K fglg{18S2 3§¥©3fl©g{18& 

[0 13 6] ftlS<BM2 3T-tt£&S&2 ltcfc»)*fl 
r,©/Jxg©T>v L ^-2 2T-§ltTs §{f{I^©tf©Sg 
l^-d'WOftftJS 15 f -*W»4ffl2 3 
$li«f3-y-4 2 l£«fc t)NTSC<s^*>b<fct 
9 -< K N T S Cft^«©i&jBffcK©Rfttti*l 4 2 5 4 
2 6£B£btti*;i*-eS. 50 



[0 13 7] i2§Ii3 3m J|M£r.©tt>ffi©7' 
>9"f-3 2T»*T, »15 S -*«S£»2 3-2i:»2 
^-^yiJH^gP2 3 3 (Cfc 9 g§ 1 f— *?iJi:M§ 2 f— * 
J»Jft«£U m 2Hj&7 J :3-y-4 2 2 C X >K HDT 
V« W©!«lMfc*©ttffcHia 4 2 7 « b < ttftffcttift 
4 2 5, 4 2 6?&S^btb*$-a-So 

[0138] 13 SffiW 4 3 T-fcfc, r 3©*g©7" 
>^3 3T-gW"t, » 1 5 s — *aii?£»2 3 2 tm 2 
5 S -*WS^»2 3 3 3 7 s -^f»JW^fiB2 3 4 £ J; 

U K^S/T*— *»ttBItt«©jBJ*lWflMEHDTV<S 
©iBXMfta©R{ftttlA 4 2 8 B*^U1*4 
2 5, 4 2 6 6, 4 2 7 &tB;*JT-t£o — ttfflf 5 ^*^ 

A«R2 3 T-gfsb feigns NTS C«©ffigp«k©ttftU 

*;4 2 6 tbTlB^ft*. 
[0 13 9] T-J±s »!(CB3 0©gll^x>3-y- 

4 o i©rn^i7 0t:a-rg, «ifig&pb<jin^s, m 

«*fME©*MW3*ttA*ffl 4 0 3tcX*$n, #8£[e] 
K4 0 4KS^ns, *HMal»4 0 4-efcW-7Vt>K3 
-^4>y#5Sfc<fc!> 4o©«^C4MM-«. QMF^f 

©zK¥n— 4 4 5 1 fczM^W /*7>y 4 

4 5 2 ic «fc 9 , *¥<B^#fc*¥il5^#fc««3 
*l % V7~V>7V >ygP4 5 3, 4 5 4C«tt), ^^© 

^■ttSifin— ;U7-f;^4 5 5 i:iiit^-f7^7>f ;u 
* 4 5 6 13 J; »K #**¥ffi*aiM;*MB-5» B&bTH 

4Mt3*U ■9-y-y->7"U>^4 5 7i:4 5 8tit3, 
■y->7'J >^l/-h&^i:b-C£ESSSP4 0 5£&e>ft 

So 

[0140] Tk^FiiS^fiSi^tt. Sifia 7 -f 4 

5 OtSifi/W^*:?^ 4 6 0tcit», ?Jc¥lS5MS 

^, BSbTH„L„{5^{3^-si$n, *r*>ru>^» 

4 6 1, 4 6 2CJ;l)*>rU>^U— hftTtft, E 
^SP4 0 5fCi£f)nS. 

[0 14 1] ffi*igB4 0 5tfttHLVi«9**l£E»« 
4 7 l-CDCT«E©«ja©EI8*ffV>*ltB*ffl4 7 2 
«t D j(S 1 =r- Z W k bT fltfj-J- S . 

[0 14 2] H L V„{f^t±^2ffi*ggC4 7 3T-ESi?n 
^2til±»SP4 6 4t2l&fia. HHVJf^tt®3Ei^a5 
4 6 3CJ:!)£EIB*ii»2til*SS4 6 4^a^*x*. H 
HV H ©-^tt^-fSI[Hl^4 6 5{c«t 5 ^5M^SB*^I3-^ (H 

hVhD tm&M&mvk&m^ (h„v„2) ic^ite 

Us H„V„ltt^2tB7ag|J4 6 4-., H„V„2J±^3tii 

±j&4 6 8^m e>nso 

[0 14 3] »!lCi3 1 SfflV^T^l@i^7 : 3-^-4 
2 lSriJiB^rs. §5 1 Ei&^n-y-^ 2 ltt^lSff 
«g2 36»£©tB*K ^ If- J' ?iJ^>* ,4X^955 
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0 1 tXftisrZt^^yji&s 0 2lz±*)x>77y7 

<**^&»Hiaifc**«EI»5 0 4fcffl*ffl5 0 5£«fc 
!>«®tt**aE38LTNTSC«*©B|*5 0 6, NT 

S Cfg^-T-^ h^-TT'iiigcoiii^s o 7, 9-f KTVCD 
7^BDiii©BIflfc5 0 8tL<tt, KTVCD-y-l' hvt 

* t> L < fcfc^ l— *© 2 offlta^®^ -< 7 

1 * 6 © 4 P S K ©-«©5*$> * ; U T y&jg £ g/g L +. 
'Jft 1 S4B412 3 fcS 1 BH*5 s =i-^4 2 1 fc* 
S4Tf»«. &CBI3 2©ig2|BIft 

*S&5 2 lJ:»>Aau *lfli««5 2 2Tfffli«^ 
b->r'J>^»5 2 3Cii) 2fg©t>7'J > 
^I^— ht«t5Sg[D-^-f;i/^5 2 4{C«fcf) % H L 
VififiJffifejrhs. D a fi^fciSg2A£gI$5 3 0 J: 5 
A * u ^'■®»5 3 lCJl!>3-3©»^t^.|t^ 
*2fltfiaJ5 3 2fcJ83fliJlffl5 3 3fc % S3ftftgiS5 

— b->7-U>yglJ5 3 5, 5 3 6,'5 3 7CJ:!)2§© 

3 8, SittD-yt^7-f;i/^5 3 9, mm'WiX7 ^ 
^ 5 4 0^^^. H L V L ©%i;H L VHe^i 

iol¥S§ 5 2 SfiaJ^fu y->'ru>^«5 4 

1 ? 5 4 2{ , j. 67kJF(5jWWfe 

iP||CS5 4 3Ca6n4. H„VJf^i;H 
hV„ lfe^ttJogL§g5 2 6t«tt)APgt?n, *-^t— y- 

«t 0 *?K4HMK@#k:« 5 in»§ 5 4 3 C «fc 9 H D T 
?,HDTV^©iiI^u i ^5 4 7 AJ{l4 - b$nSe ^^.j. 

[0 14 4] H3 3tt»3Hf«^=i-^-.orDsf^BI 
T- D , <g#|*g 1 A*gB 5 2 1 *> D 2 A*>SB 

5 3 0 frZAti L^mm^o —y~ 5 2 7C «fc »>ji5& 
©?«7;HDi^ $Jl 5 o D,©*ttS«3A;&ffl 
5 5 1 «fc b A*» UB*««SMfe^=i-4r_ 5 5 2Ci!) 

^^7>7;u, *J:V^j«*n-HHV,2jg^i(» 
#££il3„ C©fe*ttHD«*fc*jfcS5 5 3t .^ 

54* *)m<%MiSL&wmm^5 5 5 ^m^s*,*. 

t0 1 4 5] *t@2 9ffliffi^T-ft&^&#fi§§4 0 1© 

£*8 3 5 s -*jijD 1 fc6-3©NTSC*-+>iM,L 1, 
L2, L3 ' L4 > L5, L6i:6o©HDTV?-*> 
*W 1-M6 t 6oos-HDTVft>UH 



(16) 



7-99522 



30 



tzt>(DT'3bZ 0 H3 4tt*rTfflJBMCD,«^CL 1 

* 6 l 6 & t d Mtts$x-mmt>mt J: 0 ffig-r « 4. © 

I?**. D,CM-f>6 0 1C*l^t>**OH l V 

LtM^mZo »:t:D 2 it©K^-f>6 02lcji^lf 
+ >*^Cffiat-*BSHBI««t:* 1 >^;u©HD T 
Vi:NTSCi:ffli^(|SMloJ!), B5ifi©H L V„fl 
^i:H H V L (i^i;H„V„lfg^^ So S feD s «^© 

MY>6 0 3Ctt»lf+>*MJ7-^-HDTV 
10 IS^WBHl, *fcfc*bE3 0-e§iBJ§LfcH H VH-2H 

CO 14 6] ^^til^+^OTVI^IlR^ 

2 lc^^^A&t^-jsswsfg^ 

fcfcl23 10NTSC4L<tt7^ KNTSCCTVg^ 
#f# 6*1*. &C«ffflT>Sr*fcJ|S2«ftHtti3 3 £|g 
2M^>=t-V4 2 2^*^©§gf|^ t> ^ 

ltm2z> — D 2 0M-f>6O2©Hf^ 
20 LT*+>*;i/l©NTSC»Bfcrai:flMrt8©HD- 

[0 14 7] *ST>5^fc£ttfM-e£**3g«* 

4 3 i;^3ia^7-3— ^-4 2 3£fcr3BfcHfit^©-g|$ 
OSfitttD.OM-f^eO ltD,CM-f>6 0 2 

©nts c til] tmmft®T-yim&m<Dwm<Dmmmm. 

HDTVe^SffSo 2^e,3^f©ft©f 1 ,^ M 

[0 14 8] H3 5ttSiJ©M-f >©*jS-efc4. Sr 
30 NTSCO» lf + >^ ttL i CElSftws. £ 

i©tt«c*5 % ftfliajfcNTsciai©^*?^^ 

«*fc*Jfi« 1 "CKWUfc«aflM8ft^trflHRS 1 1 # 
A^THS. »ItHDTV©ilft>*;HiLli:M 
l£#S!l;*:fxTAoTV>5 0 Ml|JHDTVi:NTSC 
fc©!S#«*T*»K D,©Ky-f>6 0 2t 
6 1 lOISCAtstMS. I©«^6Mbps©NT 
S C£ES!/f b L 1 IZl&g-r 5 1 , M 1 ©*«{* 

2fS©l 2Mbp 8 «?. LltMlkft^tSt 
40 1 8Mbps©*Ha#g2£fttt 3 3fc«2Wt5 t 3- 
^4 2 3*6««S^|e Tfts . Sftaag*^ 
TV*«flE»;6ftSft;gHi<Jl 5Mbps<Mff«TfHDTV 
Eife«*lt5Ci:tfT?S5. &oTI23 5©Eg 
m>^;HT-HDTVi:NTSC & 

^©^5^>*^2T-fci:HDTV©|?£fcj:-c-§& 
V^. S2 lttHDTV©f***5>7;M«R-Cfc6. * 

ft, ^-^-HDTVfl^ttLlfcMlfcHlfc^iJL 
TlSiS^ixS. ^-^-HDTVfflJS^««ttD,©K. 
^^f>6 0 3, 6 1 2, 6 1 3*fflV\ NTSC56M 
50 bpstRgLfcfl^, ^»3 6MbpsaS*i, 



(17) 
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32 



iis < -rti&mmmmmnoM&gLm 2 0 0 o#©x-^ 

-HDTVUf fee^-C £ 5 . 
[0 1 4 9] EJ3 6©ESEUiD 3 t*6ocD^'f A 

>fcd3*£-e:*--^-HDTV{a^£ei£b;fct§^£ 
^-To NTSCE|g<a*§£6Mbps£I&Sbfc*§^9 
{g©5 4Mbp s^e^T'&S. COfeK)J:>JigifflecD 

* -v v- h d t v & ess-c- # & . 

[0150] W±fcfc, gfals^©^©* 3 ^ b < fcfcg 

fi©<g&E©tt#£*iJffl-r5t§^-e;&£. ^cT-zk^Pi: 
git:©2o©<ii&S£<£-5ci:fc:<fc!), JimStfUfflJ*^ 10 

[0 15 1] 04 9l£tg 15 s — J'?iJCD7k¥{a«[fs^Dv 1 

i:Sisaia«*D H iav« ^^-^©m u < d V2 ^d 

Ha , ^3 5=— #?iJ©Dv 3 i:D„ 3 CD{f-5§-ES0£Svro - 
(Dl&i&T Vm*5&X^>T& *) m 1 =r— *?U©2k¥{Ii8[{t 

^DHacpts^TVft^asAo-tv^,, ^-Cs SKdiS 

T>^Ui»*oTV>&V<>!fi 1§{I8S2 3tt, NTSC 

^©{£^fi^ss^T-§5o — mm, 7Jc¥©m*ipi 

©(I^>ir^£t>o!f>lg{i1&2 3li, «*.«, L, 20 
fcM,OTft^UHDTVf*tf5Ck4«Tjf5. 

£<fct>, -SfllNTSCtf, Mf&NTSCtHD 
T V#S£T- # Sfcto 2 ■fi&tmiL-* S i: -5 

[0 15 2] 0 5 OttTDMA^Stt bfcS-&-e> ^ 
h7 2 10D$fesagi5C[i5]»jS5 7 3 1 fcA-HSP 
7 4 lASa&tt'bftT^So X. 7 1/— A©5fepSBtB:lB] 
JWte$RgB7 2 0#§$l*£*vr^s. c©*&-£fct, 
axd ioo^-\'>^;u* s f!jf)$>'ce>n 30 

T^S. 0<J;lfci, SU^^f A^P* hi 5 0-CSfIl^-V 
>*;i/©£<|s]b#ffi©NTSC, HDTV, 

5 0-7 5 0 etf^taitbtV>5o t£oTl$£©;K 
j&JSJb 1 ^©* ^ A* P v Y T D M AJj£.X'&. 
m?Zm-&. It^kSiLTNTSC, HDTV, * — 

>^-HDTv©ifti£#T-s5£fcv^&*A i ;&s. x, s 

fafflll^Tk^li^V^^-eS 1 £ff*t2 3 £fco$N5&© 
ii^NTSCTVft^&WIifcTVT^&e), HDTV 
*S3fe-C-§5. &2£{3*S3 3 CI" Si; {£«?{&£©*- 40 
^-HDTV£i?£-C-tS. ^3§ff^4 3C"TSi:^ 
wt-HDTV{f^$:^tS5fe'C#S. GU:<Z)J:3C 

<, 04 9©id&a^ff^©B#ra^*t»"i^t-fe2.. 

£fc0 5 l(c^1"J:^'&<a^BBett-n«J;»)JSS?S© 
H D T V{g*f£B£T- & 5. 

[0 15 3] fcU:j£^fc«fc5tc^^3C«fc>);Sig8?& 
JgSHDTV, HDTVfcNTSC-TV©3oOif 
©^5HS©fe57 ; ^^^TVffijJ|tfnjtg^/ e£ si:C>oK 50 



fc*?<M"* £ i: ifiX § 2. t v> -5 ff S. 
[0 15 4] il c*C, *»i5^QAMSSRQ 

[0 155] S-fx 1 6 SRQAMfflx?-!/- b£st 
0 9 9 8: 1 6 SRQAM©*!^©^* WHS 
T'feS. ^l^tSt^JVNTs 1 6QAM0S^ 
8 3a, 8 3b, 8 4a, 8 5, 8 3a^O§16^© 

[0 15 6] 1 6 QAMOlfjiS8 3 afcfc&tSfffl© I 
Nu Qtt«t »)<S©E§StlCfeS. ClClf 1 6 SRQAMJC 

j/7bU, ffi^f4^5>©g§lSI&n(5©{4ffi©ff^8 
3^«J^-B-S. C©^-&ntt 
0<n<3 

X'3b&o £fcffe©{a^v&8 4 a, 8 6 a&*>:7 h bTfg 
^8 4, 8 6©tamC^l&-rS. ^1t=-^?'J©^<3 
J££Pe 1 £-tZ£. 
[0 15 7] 
[SCI] 

n8 



Pei-i6 = -i- erfc (- 1 



35 



J- crfcf- 
4 Vf25" 



1 crfc (_££L\ 

[0 15 8] m2T—*Fl<Dm*)&*Ve2 t?Z£ 

[0 15 9] 

[&2] 



Pel 



= _Lerfc(. 



2*8 



V 249 



+n 



:*0 



[0 16 0] *fc£3 6SRQAM&b<fci32 

SRQAMOI7- U— b4W-SC-r5. 0 1 0 0 fc£ 3 6 
SRQAM©(s^^ l-;H2|-C-$>5o ^ 1 ^ISlCjiV^T 
3 6 Q A M©m^^ra8§SStt 2 <5 1- * 5 o 

[0 16 1] 3 6QAM©ff^8 3 attffi^f4«t (5 
©8§S|{Cife5o C©{f^8 3 al*3 6 SRQAMC* 
5i:{f^8 3©tftetC->7 h b, ^^<t!?n<5©gE 
Sliifca. #^©(i^{±^>7 h bTff^8 3,8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, lOli: 

9*©e^a*»e>&3{a^s?9 o^-o©e^ 

tibfrteVX, ^4PSK§fs«IT-§eb, ^1^- 
^yiJD,©^— |?£b*:t§-&©P.^£P e 1 i:b, {g 
^Afflf9 0©4 , ©9<l©{a^/&£&*#S'Jb, S2f- 
^?iJD 2 ^S^bfc*l^©^t)^SPe 2fc^"i.i: 
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(18) 



[0162] 
[2S3] 

Pei-32=JLerf c / n5 
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4$§fl¥ 7-9 9 5 2 2 



\V~2o" / 



=— erfc / [IE x " \ 
6 Vn2+2n+25/ 



Pe2-32 =-1. crfc f 5 ' n A \ 
3 U-ZIF P / 



=— erfc 



V <M 22 



5-n 



4n 2 +2n4-25 



[0 16 3] fc£t5„ S1 oioc/N-vi 

mmzmw-Ltz-mzni-r. mm9 oo t±ttmcotztbm 

*^©3 2QAM©X7-U-h^t. MS9 0 5 
WCSRQAMCi'7 Mn^ 1. 5 ^L*:i§^©Sgl 

mmDxv^-is-himm o ^5— 

N# 1 0-- s {C*VATfiiS9 0 0O32 QAMCjfcf 
C/Nftt# 5 d BT#oTfc D .ttHtpfflai^-ix 

[0 1 6 4] Jfcfcn=l. 5©®^©^2|!tjiD 2 ©i 
^-U-Mifij^g 0 2 aT-^ti5„'x5-u- h4s 

1 O-'-.'fcfcwc, ffll«9 0 0C^-r3 2QAMCit^ 
TC/N&2. 5d£±l:ffc^i;|5j^0;r.^- L ,_ hT . 
«£X-S&V^ ffl*g9 0 lb, ffl»9 0 2 blin = 2. 
0©»*©D„ D a £^f 0 UM89 0 2 CttD,*jj* 
1". hisi 0©- 1 5 

*®«t*^T2 2n=l. 5, 2. 0, 2. 5©B§, 
3 2QAMtCJt^T&*D,fcfc5, 8, 10dB&#;* 
*U D a fcfc2. 5dB^fbt-5„ 

[0 16 5] 3 2SRQAMO«^Cj,7MnS«ft 

^-^JD.fcM^-^jljD.CC/NttilSl 0 3© 

*7 hlntC/NCRi^st. El 0 3£*St 

«o.T, 3 2SRQAM©S^n>0. 8 5©& 
ttTfMtffeS. 1 6 SRQAMffll^Cx7-u- 
h ttH 1 0 2 © C/N ix ^ - u - h ©g^0© j; 3 { - 

&«. BH.0 2t*^Tiai89 0 0ttl 6QAMCDI5 
-U-l»fc*jvr o ffi89 0U, 901b, 901cli 

**ID,©n=l. 2 V 1. 5, 1. 8© 
S^X7-|/-h|^ t) g^g 0 2 a ^ g 0 2 b 

9 0 2 ctt^^^2^-^?ijD 2 ©n= 1 . - 2, . 1 



5, 1. 8©jt§-£©:n;7 — U— h£jjVr. 

[0 1 6 6] 01 0 4©^7 h&nkC/N<nmm®lt 

1 6SRQAM0^[:i/7 Mn^^ft^tfc^ic 

#^©oi7-U- > £f#3©£,&gfcM| 1 ^-^JD, 
2 ^-^JFijD 2© C/Nffl«SS Ufe *)©T-fe -5 . 

El 0 4 *> €,gi§ 5 fci 6SRQAMffl^n> 

o. 9T'&h&*ftwcDmm&mifinjmbtezz£ifit> 

[0 16 7] ££*#WWfc^S>*;i/TV©Jfe±S»K: 
10 *^iOS R Q AM^If L^©-^j£^t. 01 

T>7-^-©ig^*s 1 2 5 0 f t ©i§£-©§ff T>^© 

5-U-htl0©-l. 5sii:{5^t-So «*9 1 2 ■ 
ttV-fXL^bft^U ^9 1 0ttC/N=15dBCfts 
ifej£-?fifcfc7j5£© 3 2 QAM#5(©5»IHJM&fcjji-*-. 
C©L= 6 Omi 1 e©%jSfc:;fc^T7 ; £>£.;i/©HDT 
20 VflHSAWe**. 

[0 16 8] L*>L, ^«P©SWa*fND3Hfl3t J: 6^ 
IBfl9tC/Ntt5dB©r(n«JE»1-a. C/N(ft4»|«tt 
tfi^»te««t:*^TC/N4«fiT1-«fc3ai«fcHD 

&£fe©l£V£ «t fj % < k t i o d B8£©Xtt£t 

JliiSiX, 6 Omi 1 e©^g|*l©±T©ite^T-§flT- 
tS3R-C&t^. C©«-6\ yi-VP£.m y '5 f i>#n,<Di& 

30 [0 1 69] *»U!©3 2SRQAM©»& X fiu 

^OidtEl 3 3, 013 7©JSj5g£«fc») 3Jf©ptJI 
iHPglD.-^MPEGU^l/CE^tgN 
TSCflr*S2&»>„ *l-2PgJf D,-2T-NTSC#©4i8? 
MTVfiJMS^ »2BMn),THDTV©i«*j« 
Mx.t£mi 0 5 £;fc^TSgl-2 
»*©*- ^xij/tt^g 1 0 afflict 7 Omi 1 
e«uS*T?tt*U »2BWItt9 1 0b©j:ac x 55 
mil e«i£*-e«aW-3. 01 0 6©3 2 SRQAM 

>ftf?(r\ 05 3©-y— tr^iUT'HiA&jMSflcjcw- 

*Lfc*,©-efe5„ 01 0 6t*}^TtS^7 0 8, 7 0 
3 c, 7 0 3a, 7 0 3 b, 7 1 2 tt**flyE*3W> 3 
2QAM©-9--t:Xaii;^ ^l-ipgjfD,-,©^-^ 
s '^- »l-2»«D a -2©-fr-e>la:y7\ ^2PtjfD 
.ffl*-i;7i'J7, »»7 , ^-D^JS©*-K>C3:i;7' 
Sr^t-o^C©^*,, ft&Js&O 3 2 QAM©-9--tfXJi 

4. • ■ 
50 [0 17 0]^^©3 2QAM©&^iC^tt«g 
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[0 17 1] b*>U ^&#l©3 6 SRQAMSfflW 
Sfll-ipgJi D , - 1 X M P E G 1 9 U— K Ofi^iT Vjffifl- £ 
^l-2PgJlD,-2T-NTSC^l^— HO cfJ^T Vjfcfrfc 
&fiU g2[!gjf D 2 -T?HDTV©il5is£TVj&fl'£i£{t 
•T?)ii:{C«t!3, 0 1 0 6©<fc-5til5S?&K4' r l'-F© 
H D T V©*— U 7©*g# 5v-f ;Ki'J^ S * 
©©, (fUMftK^V— HOED TV©*— 10 
4MS*« 1 Ov-YJW&lJtJMcU telWMWDLDTV©-* 

5. 01 0 7tti/7h77^^-nt)b<H:s = l. 8 
©»-&©-y— K^J-UT'fe^U lai 3 5&I2 1 0 7© 

[0 17 2] Z<DZtlZ*.l), — »Bfcf£**arett» 

*)*^© s r q AMttzmm-t S c: £ H £ D > 

©SfsS&T- *8?&JK * b < ttfijBft&j'' V - K T- T Vffi 20 

Q A mt* 5 t:;i/3b»if -$>{£»©gfl^t&ffi*£ 

j$7tu yi* e ©&S&3W- 2> «fc -5 *e*b^lc*>v>T* 

[0 17 3] -#§Kfi£3fc©7^*;VTVjfti£;£ST-fc}: 

SG©gfg#bMji3|t fe. b*b*^B^T-tt^ 
3fc© N T S C ^>PAL^>SECAM^iC©^*S© T V 30 

J#-aTv>SSff #fc5*5>*;i/Sa*lffl***ifM" 5 ^ i: 
(CtO, ^^l/HDTVfifc&WSifflSNTSC^b- 
K t» b < fct L D T V if U - V X life £ #§{f °Ji6K & 5 

tb t v %<l#ttti: i 5 ^ < ©&BS# £ f# £ ft * to T v 

[0 17 4] H&§Kcp©j8&g^U-b* ©§{!«!*£© 
®«ttn=2. 5©«^ 3 6%«£3fc^^;tCltb-CJ£^ 40 

is* t: gfs #JS©tiAD £ «k D * ©# T V #H%©*^iR 

* 0 =f *J * )\y T vm.m<D%Tkifi%- * « C 4: VM^X 

[0175]£T\I2107©3 2 S R Q AM©*— tf 
7>x-V ymiZHZ i-5t, nfcb<tes=l. 8©*§£- 

&*©& j£Jw#HDTV§&«Si:NTSCTV 



^Igsp 7-9 9 5 2 2 
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S^IU SRQAMCDD,i:D J ©*-b:^xiJ77 0 
3 a £7 0 3 b£ft&ft!fef*K!&5r^5di:£.«k b> £ 
<s#tt«*©^S£iK&J13ttg*©§fI#t&£ra* - i: 

[0 17 6] C©H-& 
n> 1 . 0 

©1$, JW±©«to*«J** J #e.nSo 3 2SR 

QAM©^-&ntt 

Kn< 5 

IsJfilt bT 1 6 SRQAM©i§-£-ntt 
Kn< 3 

[0 17 7] £©*§-&EI9 9, il 0 0fflJ;5l:i'7h 
SHi-tSS 1 i:3§ 2 ^Jf S R Q AMJ53.K.&^X, 
1 6SRQAM, 3 2 S RQ AM, 64SRQAMtC*5 

^S*jff ^JECTT-liUft^fi^&e^bfcS^S: 
IttB^ bfe^W^t^SrlS^gB*) b < {±H5^tigi5i:fS^ 
g|5*)b<l±<a^fi¥tlgP^i3lt> **ve*i»2S=-*ak 

m i t 1 — ^?ui: bT*»fl8©eas*scsffl»'^ea-rs 

4- 

[0 17 8] if^ SUECT3T-i±El 1 3 3 ^^-f J: -51c: 
B*B^ffl*a (TDM) #Sfcffl*^fo*TTDMtCj; 
^it^^>^;b*IStt. ECC Encoder74 
3atECC Encoder743b CC^i"<fc -5 C 2 

cdS^&x HI 3 7t:^-rJ:-5fc2.o©-y-^f-^>*;i/0 
Trellis EncoderCDCode gains$r^^.T t><tV^o I^UV^ 
ttWtt«i£i-*iOS«6©Bll 3 lcDiftB^tlBlUT-feS 
fc B10 6O^UU-^3>CJ3^tll 

J|l-l-y-^^>*^Di.i4:JBl-2-y-^^>*^Di., 
5 dB(Z)Coding GaincO^^ottfeS-a S:^UT 
SRQAMtt "C-CDM" ct(Sni>*«B^CD 
(I^jaW^^ifl^fi^rSC (Constellation-Code Divisio 
n Multiplex) Srrectangle-QAM^/^ffl Ufct>CDT-fc So 
C - C D M T D M ^ F D M JfiA Ufc^Slb^^T* 

ftJi^-J-ClfcK J; 0 TDM^FDMtttttl^eSSSFfi© 

[0 17 9] C — C D M i: T DMSffl^pbtfc 

«B«ftfflV^fc*«l*»»«*«*SC (F DM) 

I TVfiJCj£tCffl^fcS-&, HI 0 8©TV(f^CD/i|^ 
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(20) 



^ggsp 7-9 9 5 2 2 



NTS C*5S©<3*tt*^» h7A7 25®J:5 ttn» 

&#*j£bT^£. s^t^m^im^(D^^UT7 

2 2T-fe5 0 ©*+• 'J?7 2 3 -?>#^CD^^ ij t> 

7 2 4 fcfc^ftlS <&^ 0 ;feS^©qF#fc»B-3fc 
to, 7-^^^^Ofs%S:FDMt«t»5 2-3<D«»Rt 
#1* 3 0 3©i§3-, Hfc^-*\J;3fcttMft©dt. 

*'J:p7 2 2^Jgft5J;at^l^>u^7 2 6i:^2 

2fe^7 2 iKjLt>mm*mm***ifZiBU3-c& m + 

[0 18 0] i^Tll 3 4Ctt*fflS33 2QAM£ 

HttttThresholdltt-*:r7- + >jM,b©« 
<Bniieshold2£Jt^T4~5 dB/.h&<T&^. ffi^T 

4 ~ 5 d b B8fltcDM£ & 2 a <z>pgawmmtfimm-f 

WTtftS fci|gl©^§ At!lSg 2 f f 7 2 1 a© 
ffl^JBliSf 7 2 0ab*gfl-cgft<fti,, ?g 2 

J 0 1 8 1 ] b*> b, H 1 0 8 K 

Wi"^"5C*r»l«^7 2 0fcC-CDMfc«tt)»6 
*l*3 2SRQAMtfli^Wf+>^lofAt 

6fcfi*MME©jaifl-«cffltfS. ^ 2 ff%7 2 1J32S 
RQAMfcU *r^-ir>*;H of BORIK&g 1<S 30 
-^c9KHThershold2{3-&t»-H-S. -frs i:/I^l^;u#Th 
reshold- 2 tT* o T t> SO-c * & < ft s . 
*"C*T*-*2«*S|57 2 ia©*fcfc»K 

;n o f b fc-^^ir >**,A#a» t & 2 tzto&mm 
[oi8 2] -*<DV7*+y%jufzmam*&<Di&a 

©-s v ^-?f©«® ftfjf 3 1 C i 

fatfflJi&i:**. ^2fi^7 2 ltc, Htt©¥&*fflbi 

«#1 0 5 0*©a^ 5 2 5*{ZiQiT,' C-CDM 
t«fct)7 7 5*©*-e^aii;7 > AJiDt»*. 
[0 18 3] C©«t-5t UT, FDM&C-CDM&tt 
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[0 18 4] *tTDMfcC-CDMfttt»^t»#TJ» 

01O9t^t«tat:7tD 
Ve^icfcUcTMhKflS 7 3 2 tifc&fs^SU 7 3 1 ifi 
*¥4§$a^7 3 2©{s^U^;i,#^~ £ £ % - 

^flMMlW 3 2©ffin©*¥fflMU3IKU D9 , 
h 7 3 3, 7 3 3 afcfig&ir-*, ftAtfHffiflraF 

SB7 3 5, 7 3 5 a©JtinCHm&#T£amt^ffi>l 
D*b 7 3 7, 7 3 7aft»HtTt.Ria©»**«»6n 

l0 18 5]ill0ttC-CDM©Iiiffe 5o 
X, 01 1 Hi 1 6QAM©H£5U£©C-CDM©3- 
Kffl&JiJTHfe^U El 1 2J4 3 2QAMi£5ij|g©D 
-NH»>iSTBI*wT. Hi 10, HlC^-rJ:5t: 
2 5 6QAMIifl ( 2, 3, 41740a, 740 
b, 7 4 0 c, 7 4 0d©4^©Jl{3^-|tt,n, 
4, 1 6, 6 4, 2 5 6*-©-fc^>hfe#o. J64J1 
740d©256 QAMOfl^rj— K-7— K 7 4 2 d 
fctSbit© "11111111" T-fc5. ;|iS2b 
i tfo4ooa-F7- F7 4 1 a, 7 4 1b, 74 
1 C 74 1dC#WU S-Sgl, 2, 3, 4J17 4 0 
a, 7 4 0 b, 74 0 c, 7 4 0dffll^i^7 4 2 
a, 742b, 742c, 7 4 2dt^ "1 l» 
«11» "11", ii5at«.KLT, 
2bitro©^7^^f!6b% 1 

3-^H 1 1 1 tt 1 6 Q AM©jfiaUK©Atttt&ft9SE 
ft^nU HI 1 2tt3 6QAM©aSBRftj55-J-. c-C 
DM^«fl3*att»jiUfc*©-r*5. ftoTtfcfc©^ 

«»^i!i^s^s; (fdm) *B?Na«$s*£ (td 

M) zztlzm^ jgfc-y-r^ 

***** us -aurc-cDM^sct 

•fcB*rU^Hrttffa*3feHTS*. Eectangle-ftAMfc 
ffl^TC-CDMSSliL^ «*j«**oflli©*H 
#a«*tffll©JB©QAM-t>PSK, ASK, *bT/i 
SSMH^Sfg-^&fc^&u F SK*>|Bl«(c^MYbT-§ 

[0 18 6] 09*.ttfaa6©8P S-APSK®1t7f+ 

[0 18 7] 
[ft4] 



(21) 



- 9 9 5 2 2 
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40 



Pei-8 



4 V-fTa/ 4 Vila / 



[0 18 8] -tJ-^+>^;i/2©P ei-ett 

[0 18 9] 

[ft5] 



* [0 1 9 0] 1 6-PS-APSK (PSS) ©+J"^ 

[0 19 1] 
[ft 6] 



Pe2-8 = — erfc ( ) 



[0 19 2] ■V7?-v>$.)i2(Dx-'7 — U— hfcfc 
[0 19 3] 



* [»7] 



Pc2-16 =lerfc f-S2» V -*-«fc f (Sl S2)S U-L erfc / J§!i§2* \ 
4 \ 2a J 8 V 2a / 8 \ 2a / 



[0 19 4]'-y , ^+>*;i/3<0x.-7- 
[0 19 5] 

S28 



Pe3-io 



2 \ 2o J 



[0196] -es-trs. 

[0 1 9 7] 12 3 7l±3IM0iJ4©^:ft:©^^5 i AEIT-$. 
S. SfeK6WI4{±^K&CT3t-gftB^bfce^g&m±&i3l 

T-UiB^bfcl212 9£<DMWZ, 5S{f fflOT^^^- 6 a 

7>r1-2 la, 3 1a, 4 1 a#Jfe±ej£ffl7'>7 1 :*- 
tCft-3T^£rfii©*-t-fc4. fOflfrDttftttSofe < ft 

± < m®x- § ?mm*wsL-r s c t & ft 
[0198] u>u*^B^©e^gsffiv>fca^ 0 

3 7 © £ -5 K iSB§8t£ 7 >^ *■ 2 2 a 5 m 1 Sff 88 
2 3fctgfl26 4QMAgg|<f^t)b<tt£Jf21 6 QAM 
£ii<t^£g<i LT 4 P S K-t— KT(BH btf! 1 =r-* 
?J©D l{i<f£S£-rS©T-NTSC©TV{g^#f#e> 

[0 19 9] iktC^ggSlt^V^^S 2 a#<&SS62g 
<t*&3 3T-tt9J£«i£#ft#£^;k«>gJfcl 6Sfett6 

4 Q AMe^A»e>^2 7 J -^?iJi:S 1 ^-^yij^a^x- 
§HDTVff^*sf#t,nSo S£oT|5)bTV#iia£HD 



[0 2 0 0] &I§$K&sa»i@ig5f&g©7>7 i ^ 
42aHo|3 Se« 4 3 6 4 QAMI1 

20 ^©a^tCjE^^JS-r-feSfcft^lx 2, 3, 

?|JD1, D2, D3£«S3Lj@ii68¥&gHDTV{I^# 
f|t,ti5. |§ibTVSiaS^SB*iffli:|3]DiBH©^— ^ 
— HDTVflsfet-^S. 
[0 2 0 1] d©S-a©Jl«tSJ©iH§*^ttE13 4, El 
3 5, 03 6©g]£fflV>TB#IB^aEB£JIIi£fti2M£ 
gfc^tt* 9 ifcBjj-Trg So 03 4©«fc-5 C l *> 

e> 6 v^ft-cjwftRtfto atos f-^t^sa^D 

Hs^(CNTSC©Ll^^l^^>^;i/{C % D2if 
©^15 L -^>^;i'©Ml{CHDTV©||^|»«$:, D3 
30 {f^©^ 15 L -^>^;i'©H 1 tffiig^JSHDTV©M 
#tit tt* SHg-T S 3 i: C «fc ?) N T S C £ H D T V £.MM 
&JKH D T V£|hJ— ©?•+• >^;UT-Sff 5 d t #T? g 
$£1213 5* 03 6©«fc-5£ffc©5 : -\'>*;i'©D 2 

3m^*&m-tzz.tifi%faj£fttii£, £9 its 

SiH© H D T V -S'SigfS&Jg HDTV tffifc&T* § i> o 
[0 2 0 2] J-)U:©<fc?£5V^i33:£i4©fci> 3o©r 
s;*;i/T Vite±;RS££ l o©5=-v >*;i/*> b < teftfa©?- 

^ -5 •§>„ *^©j®-&, iBjb^-^v^^T-iBjb 

40 rtg©TV#&£i*i#?&g-e$>ftfcfx «t»}]£l6H©^ 
T-§{f T- g S i: V^ -5 £ . 

[0 2 0 3] 7^*;utti±;&;£i:b-t 1 6QAM£ffl^ 
fc6MH z©^©HDTV»tiS^* I tS*^nTV>So 
b*> b^ne>©^B:NT S C £<Dm&&&te^tzS!)m 

bsm^NT s ccsu^-v >^;ut-2imi-5ti-'f ^jv* 

©*i^ {K&T'&S+r-tr^'JTtf^KftScr 

tc ^ ^ > 4 Iftit 5 #g ft < ft 5 e tt-e ft < % mm 

50 g|©Sfi«ST-^*j?P^JS-CSffl^^JST-$5fc«)fflii-9- 
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- tr^i ij 7*jjav^ t ^ a s 0 

[0 2 0 4] ES^Il^j^t^^jj^ 

™ H D T VCS{gT - * *»*www 
7 o 2 fc«»-j-a^D^i(ays7 1 1 <D&m°im®® 

7 1 2£^LTt^„ Pi#©«*g?-Sfifigf5 7 1 3 Kfc 
^Ttt^P^^y 1 l©««H»Sc.fc!K 4>fc< 

[0 2 0 5] «tH5 Stt^B^cfcspgjg^^^ 

h d t vanmH&ammwm* i o 3 it±^ 
u fe«^<z)9enrtg«« 7 0 2 i eis^ieH©^ 

[0206] ;rffl»^ *aw7ftt^D^a«7 1 

1 ° ttHDTV *' NT SC* ) §|iT-§«:v^ 
1*6***7 0 5***. »2tttt»fcg» 44(O<0N 

*»*»4: B»CffllT? § Si 2 7 0 6 

T— '-T-J±NTSCttC/N#<E<T 

»7 1 1 ©«^*t«tt)C/N* S< g1r L/T4 ^ (;D ^ 



(22) 



7-9 9 5 2 2 
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[0210] ftic^y^^fflaiAi^D^gjt^^ 
10 5 3 ©*/***«*-*«** o-Ttrs^if 

2. -©i§£\ 1 6 Q AM« 4 A S K{R® 

&»H^te««7 1 3 4»**v^3fe«>HDTV©gPqri6 
**7 0 8tt*rtu=/|%$<* :oTLS . a . -y- tr^aiy 

[0211] *tzia5 5iz*am<Dtmiittmwzm 



[0207] m3^mmitHBTVifismx'§x^t- 

Vmm&KN T S C©*gfl T - §5^3 ttMW 7 0 7 
D T V05» WttiTR «t 44 . ( . NTSC 

[0 2 0 9] *fc2B«©e^ a:ftfflt , fcw ^ u/t 

* H7 8©«flBB«iaoj:dK:3ttJI©ea* SC ^ 
^«-fcfeTJ84. HDTV^HDTV, NTSC ffi 
^gNTSC©3o©u^o Bii:Mu s<gt - 

f* 5 * «^*tt^>««fc 5 t * t 2 

* < £fe^ o fcft 1 ttSffig 7 0 5 ?fcfcffifl¥& 



H D T Voffiftft&sfli qrggffitC 7 0 311 

20 ft*tt<DamTQft**7 0 8 LA* 

-SfiSHDTVU^T-ttgifgfe^^ NTSC 

7 0 5l:*ut7tD^^7 1 lfr&©tt**3 
(** HDTV*,, NTSC4i^f| T |^ o 
[0 2 12] W±©J:5fcrai;««gfiflf©»^ x 

©B«siMaT?ttH d t vaffiosfcBrtBaaatts^ 

«T-§53a^*sfes. HDTV/NTSCTVCfi^ 

^*»^©«?*awijtttt«*ti6fc» TOMa f fcsa < + 

ZZ£ifix-gZa iO^TfH D TV©*- treaty y 

« 2 W0fcf^ja©|HlHSiH|-j- 4 £ £ iz «fc t) m 5 
5 LfeT- ^^;i/H D T V I N T S COSftiftguu 

*«. 3©^ »«©J;$t:»l5*-*a|fc % ^cr, M 

IS. 

[0 2 13] 05 6fcfc % filEry^^iJJttij^iji 
*^©$&S#ffl0£^?-. £©a^ H5 2 4:jtv^|B» 

jSfe«Aft«^r^fc4«-eS5fctt) % HDTV§© 
iS^^Sg/spJ|g^7 0 3ttT^-D^TV^i:|ilffi 
©gMWfgSMS 7 0 2 * T-&^T » * . 
50 [0214]* LTSB^CSBRjjgflmcjj^^ ? x 
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■easa* h d t vcDa(4-cttS^-e#«cv>i»» > gfg^ 
> :*-©& isitto * [ri t fe a 7 s v # )\>WLm.mv>&& £ n 

TSCTV0Dffi{4-t-g{iT*&5. S&^WCffiV^lSitt 
©T ^ tz.m^T >^^-©Ji|SH4*|SltC Sf& 

j£Jl©SiH£HDTV©ffi(4T-§{iT-£5. &8¥&K§ 
<IoJtgSMic7 0 4tt, r^-DyTVSci^CD^ipCgfgnr 
tgffi4t 702«fc!)£<&!), B$|g©;6!(S£Jw©{£8?&Jg§ 
<3Rlte«^7 0 4 a<Z>M£Hra7 15, 71 6"ett7*> 

^©jtRittc^fiitfeascaaBKDsatfNTScTv 

©SMSren^T-ts. 

[0 2 15] «, *fe»j:|ff*©y5>*MttiS©**# 

»JBSfl0SCJ:DJCV^--i;^3: , J7 , OHDTVfl[j84* 
^FIBfcft*. £©lMitfc:*V»T*, #SSBJ©PgJfSi;&aS 
SSieWtSt: J; !>f&lE#£&Hfi;ft©l&V*fl6B©H 
D T V S<g® SB ttttklr ZiltbiZ 
^IB^*ofc31*Jft« J ««6JIM«K:*V^T*NT S CT 
VOStilT-Sffi^SflT-gSfctf), 'J?*©*! 

[0216] (mmm 5 ) mmm 5 B^fsn^sruKn 

og^ASK2r££HV>fca£©3dfc0rv&SBI5 7fct 
g^#J5©4f6©ASK«^{I-^jftES0£jjsb, 4o 
©{S9A7 2 1* 7 2 2. 7 2 3, 7 2 4£t>o. 4fl[ 

fg^j5t7 2 K 7 2 2, 7 2 3, 7 2 4 £#J2.fcf 0 0, 
0 1, 10, 1 1 3. 

[0217] *»n8tj:s»ji!aeatfT5 fc»fc, b 

5 8tn%>J:-5Jc % -a^7 2 1, 7 2 2*lo©^ 
-rb*b»l©«*AW7 2 5 4:bT8kv^ «*jft7 
2 3, 7 2 4 £53'J©^;i/-7\ JR 2 ©{g^jSS* 7 2 6 h 

ssm-rs. 2o©fg^p©ra©raRS4^rais© 

fi*iSl©iaiH J: t> !£<■*•«• D(g^7 2 1, 7 2 
2©HPR£Li:-r 2>i:<g^j£7 2 3, 7 2 4©ISPBB:|3] 
bLT-&^#, fg^7 2 2i:(g^&7 2 3©fHPgL 0 

[02 1BJ-3*!) L 0 >L 

fc^U->^7 i A©l9;ltK:J:oTI±^ i t :J ?>l9!^t 
«fc >)— BSftfc b < tttB&ftC L = L.tz&oTti&V*. 
[0 2 19] Lti5 9 (a) ©«fc-5C 2o©{g^§j£ 
SC^lr- J'J'JD!© 1 b i t ©t : — 5 
0>Jx.tf$!ll©{g^aP7 2 5£0, %2 

©fg^»7 26si h^a-rnK, m 1 ^-^^j© i 

b i t©fg^#3WC-£S. fctg^^-^JD,© 1 
b i t<Dm^*&m^U<D*<D2^(Dm^&®KLMfo-£ 
ffliltt. E5 9 (b) ©«t-5lC<g^7 2 1, 7 
23£D s =0£:b, {1^7 2 2, 7 2 4£D 2 =li: 
•Ttlli^2 7 i -^?iJD J ©7 : — *£^T-§&o d©t§ 
2 b i t/^ 
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[0 2 2 0] 3©i^t:m^*Satt-rsc:i:K:it3, 
I^{±^^63l5©^HIl^g^•^^Ci:^t)^3{i^cv^. bfrb, 

=r— $>?iJD s B:S£T-£5ot<fci>a j , IS lr- ^^JDitt 

H:06 0©«tdK:^S. oi&aOWrS^bfcfi^ 
10 jjHtt^W X^eaSSB«tJ:-!), #ft{g^1SM£7 2 1 a 
7 2 2a, 7 2 3 a, 7 2 4 a©j£^SSffll;:#£;*#*& 
KC&lft-*-*. C©J:^ <c»6'» ©^7 2 1 fcfi^jft 
7 2 2, (t<§&7 2 3fce*A7 2 4 ©ES'J^H b < ft 
So o*t>*2^— **JD.©:r9— 
<&So LfrUS*»&W&*»*J:"5K:«^jai7 2 1, 7 
2 2 0^-^1^7 2 3, 7 2 4©^;i/-7"t© 
EJMttgSTfci. "3i!)il ©fi*J&#7 2 5 £§g2 
(Dm^&Ml 2 6i:©ES'J#T-t So -©&«>, ^lr 

20 S. 

[0 2 2 1] Lt 2o©BlOr-i'5>JD >i:D,# 
5££{tT-#5. f|£o-cejaSS/X?i»©C/N©AV^ttJB 
SUtttti-Cttg 1 ^-^yJD , fc» 2 jajD ,©m#tf C/ 
N©Al^ttS&V*U*'Ctt% 1 *9iJD i<Dfr&maE. 

[0 2 2 2] 12 6 lfct&<i«S7 4 1CD7d**HTA* 
357 4 2tt^l7 : -^?iJX^SI5 7 4 3 fcSB^-^aiA 
*>SS7 4 4 ix£. JRjStt»*86.4*»e>©* 

jS«ttA**7 4 2:tP&©fi*fc*W161J7 45f*i:to 
30 fcX*rfi*CJ:!)*»»7 4 6C*S^"rtBrl3aEWSnS 
6iC7-f 7 4 7C*»)ffl*»JIRSftVSB«9*© 
ASK{g^hft!3ai*gP7 4 8A>e>£B*i;*ft5. 
[0 2 2 3] di"C7-f ;i/^*3Silbfca©tB*«^K: 
r?V^■riB^So 06 2(a)ttASK£ffS9©ffltt!&«- 
^EfC-feS. 0©«t-5K^f-v U ^©^{PJltciffla^^fe 
5. C©fi«7-f M 7 4 7©^> 
6 2 (b)©&<g{f^7 4 9©«t-5t:^r^ UT^Sr'J^b 
SbTM-fll©flittW«ai!)£%> ihtVSBjgffc^ 
■54 s , f o**W«»ft1lf*i:-r*^ ®f,/2<Dm%L 

Jea^ixTV^. 06 0©ASK{g^-tt7C*2 b i t/> 

1 6 QAM© 4 b i t /S'>#;i'fc:ffi*31 _ SflHR*3& , £ 
i5lT-t5o 

[0 2 2 4] «CI26 307n >y ^ET^"rS(S«7 5 
lttt*±©7>rt3 2aT-SltfcfI^ttA73gB7 5 
2&&T, ^-+>*^/a«lCJ;!JHjas-i-*RlSt»lfi87 
5 4 4»t>©{ffJ:, ii'&S? 5 3(C*5V^TiI^$n, <£ 
V^IHIW«RC:««lSix6. *tC^«[g§7 5 5C:*SVVC 
50 m&atl. LPF 7 5 6ti 0^<— Kflt^^ftt) 
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JUD.^B^afixJKi^-^jiim^ajY 5 sum 2^- 

[0 2 2 5] *fcC©«««fcS«»&jgt> TT vfc* 

^iss®-&5;B5iBjt-5. 121 6 4 &t&mm^mmm 1 1 4 
©^Dy^ia-eft*. HDTve«w0ftgMfci£TV£ 

H t V t , H l Vh, H„V l , H H H H *«OJ»«TVfi 
9fcfi«TVfe^R:^li*n*. Z<Z)|*l8tt£ftffl3T l 

«**l&TV«^ttflE|B»4 0 5t*^T, MPEG? 
"CfflV^JlTV^ D P CMD C TpT^S^^b-^?©^ 

a*fflv^TW^b*iia. ■si«itA*S4 0 3c* 
v^aisns. ffii?nfc4o©iii^-^tt^i§ 

77^K e fcoT^15 ; -*?UD 1 fc!g25 i -*?iJD 2 ©2 
o©7--^Jiji;^ 5o ^©^H t V L ^o*»)^© 

m«ft^tt* l^-^sut^ana. &{i«s©7 4 1© 

ft 1 7— **IJA*7S|$ 7 4 3 fcJB 2 ^-^JA^SB 7 4 4 
tA**ii4Brtijeg|Satt, VSB?©ASKfs^i:& 2C 

[0 2 2 6] Z<Dy*iJ*)l,TViSLm<DTV&mWL£te(D 
T-avtm&mB 5 %±7>^^-3 2 aT§t 
UfefiKa&©*ttTV»S«7 8 l©*©§{g$S7 5 1© 
XtlSil 5 2tA*?n, t^«?«gSa57 6 0(Z«tt)§« 

*U ^l^-^jajD^^^-^jD^fi^arftSg 1 
y=-*n&t>3n 5 8fcjB2 5 s -*amMjfl$7 5 9*»6 

ttfmanetzxustiz. DM&aman 30 

7CJ:!)«'«*ilHiV l BE«««-ttJBlA*SiJ5 2 It 
A*;£ft5 0 flb#tt^/i8S7 7 8fcJ;t>D,m*i:*jfc 
£*lSg2 A*»a5 5 3 1 tA^^iiS. f2Mr3-y 
C*V^T»1AASS5 2 UdAofcH t V t £E»e^tt, 
8 1 fffiSB 5 2 3 fC «fc $ H t V t fll9t:fli«*nil«l#ia 
«5 4 8i:inStt4s*5!IS|»7.7 9t:a6ha. tcOT 
Vfe*#HDTV«*<D»^ H L V L e^{i»7-r KON 
TSCfg^t^f), 5c©{Hf#NTSCffi^©i§i^ M 

p e g i © «t s ft n t s c «t *) &&#<av ^emiut t v 

[0 2 2 7] -©KWTfttTcCDttflfee^fcHDTVfl^ 

VftfSfcfcS. TV©liH7'^^^ Mfc#l 6 : g-pft 
tlfcf 1 6 : 9©B)®lt^©S^iB^7 8 0<f*M,T* 
«ffl*4 2 6 4:UTmA-r4. feu T VOMIT*'* 
* hit* 4 : 3Tfc*xtt, maft¥£Jg|lB7 7 9Ci 
5 16: 9*>£4 : 3©@ja7'^^^ hJ£©l/£-#>.y 
»^»5t*>1f-f K^*^jCK:aEaLTlB*ffl7 8 Oft 
^UTttflfciti*4 2 5i:LTiH*1-«. " • 
[0 2 2 8] »27 ! -*Jimtl&7 5 9*>£,©ft 50 
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2 7 s — *8|D.tt % ^-^7 7 6 ©.£•/£!§ 7 7_8fc43H 
T»iS7 7 7®i9i:^«$h, ^2@i^r:-y© 
■*2A;MW5 3 lCA*Sn. 7}fit[g£S5 3 1CJ:&H 
lV„, H„V l , H H V.©£m*K:£-IB3*lT&*ft2 
ff»«5 3 5, ^3fffig|J5 3 6, 3g4f?J|gfSfcj££ 
*U #ft^tlT5c©H L V H , H„V L , H„V„<I^i;& 

5. c*i6©te^fcH l v t «9feiraitx Hf£-&jftgp 5 4 

8tAASh, ^JEig^nT l-3©HDTVM-^i:35:f)tB 
*gB5 4 6«t5tii^$ns ffl*ffl7 8 0**hLTHDT 
10 VcDRfeffiiH 2 7tLttiii^5. 

[0 2 2 9] 3©ffl^gi57 8 0ttS^5*-*$>JHttjaj7 
5 9©^2t : -^?iJ©^* t>^£M£t)$2&*ngf5 7 8 2 

I 0 2 3 0 ] fel±©iot It, RM£UK£<z>ig<9 % § 

feasts ea&Af&winara-, wtttTvasfli 

T>y^-*«iEV^tt2St»LTtt % JKl 5 s -* ait ft 2 t= 
— *5UOP5**«ll^-eS60T»» 'HDTVCDaffiT«fi 
SS»fS*. £fc&MT>7^fc©Bg&#Mo;fifc8K: 
20 »LTtt, »l5 s -*W*«^UCl©V u Htfl|-9*>6 
<S«?^Jg©TVg^S:a3^t-S. d©Ci:{3«t!3, HD 
T VOffiffi* KBNTSCT V©S5{£T-|H]-#jia£ J: 
t) J£V ttfrift-CSft T- § 5 i,\ 5 %)mifi& 3 . 
[0 2 3 1] £fc^6 6©TVgfg«|©7'Dy*Bffl c k 
ofdft l^-*JiJtli^g|5 7 6 8«H-t5MM«7 5 1 ®« 

m*m>h-rzt &mm&m 2 5 s - * jy* * v h d t v§ 

T-§5o BI^T-n— (H3 l) -CKWL&Jftl'U 
£5*3— 4 2 1 *fl!VMh.tt.kV^ ^©i^NTSCT 
30 VOBffiClHtfttfWfefti. HDTV©ffi{ST-ttSffi^ 

T Vt= * 7*1/ -f £ « o# < ©§ff ^ ^ A L & 

VS£^*s§fiT- § 5 i: v> o * . 

[0 2 3 2] @6 7©J;5ft«fiSK-r3i:PSK{s^£ 

&&tsMnmmzt>-Dgmm*mm£mi$.x-%z B c© 

©^■x M7>rt3 2*e.§riLfcPSKM^Ii«S 
0 »7 8 7*&©«*i:iB^S7 8 6 C*JV^T«^.**i, 
fiV^««a»tMft*nTV5MI*7 8 1©A*SP3 4C 
A^^n, H6 3-e«miUfc«#»7 5 3CA**"*l 
•5. JSMTVa^©^^©^-^ >^.;b©<gt>/f 
^fcPSK, *U<ttQAM«9tta«aJ3 5tJ: 
i>7--**JD„ D 2 *s«^^n, «-««7 8 8t^UT 
^2Itx>3-y4 2 2iCJ:!), Sj^ff ^i: LTS* 
£*l> ffi*S57 8 0«tt)tii^$^5 o *±ffl©T 

>^t-3 2 act oswsaftifc^^^^acasfcT-T- 

D^ffiiJItt, A*35 7 5 2fcA***iH6 3T-UiKLfe ' 
> ©i:Rli;7D-fe^Tf«dS7 5 3t:j:!)^ffl^+>* 
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T^-Dy«MTVfiS(J3Stig^l§7 5 3CAD« 
^^ilSo f^^HM&OStetk 1&55'JI?£§S7 5 7C 

2c«t»m&<i^* J »££ft, ta^snso $fctti±k 

8 8 K «fc 0 AMap^ltfcT'^-a V{g^#til±;g& 7 
8 0J;?>tB;&£ft&. 06 7©fiSfiK£i:££:i6£-g§7 5 

jftj£i:|5]«l©&i&t§7 55i;LPF75 6 3F©g{flslS& 
Sffflt§5. fcU:©.fc-5£0 6 7 0«J5£{C1-Si:^rt] 

So 

[0 2 3 3] SUfifi?iJT-tt4ttCDASKfi^&2o 
O^^-rt^tt* D„ D 2 ©2J1©&1 b i t©PSJl 
SeSI&iTofc. bfrb, 06 8Oiat8(|0ASK 
{s^ffl^SitD,, D 2\ D 3 CD31©§ 1 b i t ©pg 
JfSesS£fT-5Ct#T-§5. 06 8fttD3fI^©m 
*jjSlttfi9jllll7 2 1 ai:7 2 1 b, 7 22at722 
b, 7 2 3 ai:7 2 3 b, 7 2 4 at 7 2 4 b©2{8o 
SHbi tT-25>£>. &KD 2 ©{f ^j£U±<f ^S¥7 2 
1^7 2 2, <I^P7 2 3t7 2 4©2fiS©l bit 
ffeS. DiO^-^tt^a^Stin 2 5i:7 2 6© 2 
{g© 1 b i t ilfcSo C©±§^, I5 7C4oOlf^ 
7 2 1, 7 2 2, 7 2 3, 7 2 4 ££• 2 *©{s^7 2 
lafc721b, 7 2 2at7 2 2b, 7 2 3 a t 7 2 
3b, 7'2 4ai:72 4bC^b, &^;i/-7"©H© 
2EJ5f£firf £ J: 0 3J1 ©ra/IS£ig#qJtEi:&S. 

[0 2 3 4] CI©3JI©P£/i3ifci£S';*7 1 A£fflV^3 
JI ©Bfc&(n& 9Ch ttSlfifcfcl 3 t 3 1- iftHJ? b tc *> © 

[0 2 3 5] £THfiS0!l3T-B:EI3 0 © «fc -5 &H&^ > 
3-y4 0 l £18.18 bfc#. El 3 0®7n y^0fci:, El 
6 9©«t-5fc«§&;t*c:£:#-e£s. rtgfct±<lB]b 

-C-$.5fc«>l5iWti«B&T?)o d©«fc^{c, H^vn — 
f 40 lfcfcltmv ;i/*3?©W&©#fiI[!ES4 0 
4, 4 04a£2o<fco. £ft££#Sige7 9 4 k-3~& 
k, 0 7 0©^^gS©^"D ytrWfcm?o «fc-5£l^J© 

«t-I5. ^ti^WLm-r k, ^l-y-^^^t-ttA^gp 

4 0 3*>t)0HDTV^- ^-HDTV©Wl^fs^tt 
ttMNlEEttlslft 7 9 5£<fc»K mr$w&&$&£tixftt& 

0884 0 4£<k!>, HhV„-H, H„V l -H, H l V„- 
H, H L V L + l©4o©j&#C#tt£*T.£o d©*&&> 
vWv^-7 6 5, 7 6 5 a, 7 6 5b, 7 6 5 cttl© 
(iStfeD, BESSSC 4 0 5 tC, H„V„-H, H„V L - 
H, H L V„-H©3o©fi^-&tli^1-So b*>b, H L 
V L -H©fI^ttX^ 7 6 5 cCm^l^^KfHIft 
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^1E1e]SS7 9 5©A^2^A^3b, ^ 2-tf'i' *;i/0$ *) 
^f!!5Q ! a©^§^ra{C^JS[lES4 0 4£S£&.;h,:9-8tSQ ! 
S^nH H V„, H„V L , H L V„, H L V L ©4 0©J5K^t: 

i2^>f^;i/'ri±^>f vri 6 

5, 7 6 5 a, 7 6 5b, 7 6 5 c teW* 2 ©{iglcg 
t»2.fe»> 4o©j£#fcJ:EE«§Sfl4 0 S'N&^ftS. d© 

i^cuTia7 ooaijsaftkow^ifliaat-sckt:* 

[0 2 3 6] #C;i©<fc?fc3Jf©fgJf3!i©ilH&£j££ 
10 f?5i:5WaiMIIC:ttiaiS«30BI3 

f!8bfc«fc-5fc> HBffc^a— d^i&Kfcfe*. cm*, « 
§&x.5i:07 1 ©«fc3>S::7*D y£0i:&5. *Q®tfe* 
l£jg-5fc©©|BjbfllJ5K©^J5Ki§5 6 6tf2o#St5C 

[0 2 3 7] ctittB7 2 ©<fc -5 5*: 0 7 0 

©#£t|5]E&©*§-& bT 1 o©^fi£t§fHST-? 

i>. 07 2*BM8T*i:x 5o©7^f^ 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5dtCfc»3, it*, *>f^> 
^1K43V>T, ff7 6 5, 7 6 5 a, 7 6 5b, 

20 7 6 5 c©AAtflM>)ft)5, t^fcs ilfffiSP 
5 2 2, 3§2{$ft955 2 2 a, ^3{$*SS5 2 2b, f 
4ffftgP5 2 2 c^^^&^HlV,., H l Vh, H h V l , H 
hVh©©^-* 5 , *? L £tf-bT-&j£§§5 5 6©*tJfc-T 
aAftgBtA^ft, ^j&i&SStiT lo©B*{£fH^i: 
CO*M9tt^-f <v^7 6 5dt:3l^nt±l^l 
.fc D Hi*; bBV;W 9f 7 6 5 c©A*2tCjt?>ti?). 
•r©BW£{g^l±*> i: t» i:, it58?&JKB*&« bfc 
H L V,.-HfiK^©{f^T-fcS. &©*^>y2C;fcV> 
T, X'f-yf 7 6 5> 765a, 765b, 7 6 5 c 

30 A*;2C12J#b&. Cl-5bT, 4-SKHhVh-H, H„ 
Vt-H, HLV„-H-€bTH L V L -Hfl^*s-&fi£S5 

5 6 £&c>ft, &f8.$! ! m2tix i ^©^fi^^w^n 

5. d©l*^i^(±^^ yf-7 6 5d©Hl^2 .fcSHift 
gC5 5 4^^tb*^tl?>. 
[0 2 3 8] ;L©£-5£bT, 3S©P§^SSii5l*§ffi 

-rs^Bt^-sasasici d 2 ©-&££&& 1 ^tcbimi- 

[0 2 3 9] ^-C,Cl©^«i,*r^'f ^>^U3*t^ 
tH„V„, H„V L , H L V„, HuV L {§^£A*j;*-e, H 
40 L V u -HifS^'fr5. ^©^, ^-f 5>^1 t8'J 
©aSM^-f ^ >^2C*V>t, HhVhtH, HhVl- 
H, HLV«-Hk±B©HLVL-H«*ftA*S*» S 

2^)©^;i/-7'©fs^©^'f 5. 

So 

[0 2 4 0] feb, titt.!:, A* Lfc» ^©±IBfi£^ 
©^-f 5 >^©|«J?*S3SotV 1 'fe?)SSbTV>2>ig^l± 
WC^l8tS^^vf L 7 6 5, 7 6 5a, 7 6 
5b, 7 65cC/t'J8RltW(U «FMWSH«-T 

50 SCk^^Sii'&S. biPb2l{I«l©iJlfIfs^S:0 7 3 
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"tilt** K 5 >^2{C NNBfl^BlL 

l 0 2 4 1 ] |g ? 3 ©BSffflKijiHOD i ttSflUg^ojg 

>*^T?H t v t> h l v„, H „v Lj H.vrfr**ae», 

**$>2 r 2©»HfcD2* + >*,u T . Ht V.-H, H 
hV l -H, HHVH-HS^S^o/f^^ggg^- 

to 2 4 2] *fc5fi«©<**s©Rai£v>. ^n?>© 

*©*--* 8 10* 8 10a, 8 10b, SlOcOlJ 
NIBBIS**-*-. C©Ht*^T, ^-^ffllffltai^- 
*811, 810a, 811b, SllctaSti. 

Clfct&S. nt, H7 4(a)07Dy*HCS'ti 
2««xv 3 -y 4 2 2tt5*-*j> JD 1 **i A^asg 
2 14:^^8 12 *^UT*^tfli*a5 0 3CA 

1 0©A^7^ttg.j^-^ 
8 1 l©«FIB*t«iSft3I SffVv 0©ffla 

^^^-^^ ^«»®»^fcra«©*»T?^i!i 

Ts ffl'«ffi©*»fe«6-}-- fc 3 6 t TS ' 5 
[0243]|375fctHDTV taflM-***©^!. 

C««-tffi^*H t V t fi^H t V t (1) £ + 
ZtLZD lfe^O^T-^r^-^8 2 l©ttBK:^n 

SH L V„, H H V L , H„V„ft^fctD2{§^©^-* 8 2 
la, 82 1b, 82 1cO(4i(;E gno 
1 ^+>*^©±T©^-*©]Bfctt OT<0T VWB<oflf 
fSTfcSSij:r-*8 2 2, 8 2 2a, 8 2 2 b, 822 

c#sq£-r3fc#>, ^©»iiBi*t:flifiai©flija ffl 3 S4 t^ 

5 O 

[0 2 4 4] *&, ETBffliotDlI^ 
8 2 1, 8 2 1 a, 821b, 8 2 1 c £EgLT*>|5] 
«©&*#?# £>ftS„ «*©4PSK*4ASK©J:3 

-So 

[0 2 4 5]@77tt, WitttNTSCtHDTVfcK 
<$?&£HDTVfcL<fcfc > WgNTSCtNTSC 
£HDTV©j;5fc3 jf ©B*Si£ M&(c 2 if ©RtJf fe 

■To «*tf, (ttWftttNTSCkNTSCtHDTV© 



(26) 



SO 



4$gfl¥ 7-9 9 5 2 2 



3«ffl*MftftM«rs*^D 1 flfCttffiffftNT S C 

IfCffiatSH^^ftf?-^ 8 2 l CEI^nt 

X> NTSCffl^tfi^»5HLV„ H„V L 
H H V„©&^©«^ tt ^_^ 8 2ia, 821b, 8 

&SH L V H -H, H„V L -H, H„V„-Hfi^(±^-^ 
8 2 3, 8 2 3 a, 8 2 3 bfcE«;arn T na. 
[0 2 4 6] ^fli, *SS^J2T-^Lfcai^_|T iE 

10 *ttWfcttH l D t ttD .JS*©*^ + >*^feffl 

D -' ft «fc *> *rUfc|nEIE*©asv^H $ uie^ 
5Cft8ffl UT^S. D + ^^KiD.-^t >*, u 
Ktt^TKMttttV^S^a©:^-!,-- Mtfiv^- 
i©T-^8 2 1 ai 821b, 821c«t!)C/ 
Ntt©«V^Afl:t:*v^ Tt , B ^ 7 . g4# :%B7> . , 

C*l^T tflMWMTfflNT S C T V©affi-c«ift S ^ 
5. I«W2t-^tj;oi:x7-i,- 
20 h©ttrfn?#&»*. D ,M^©*©D ...^ 

fe5 ^-* 8 2 1 ttD + >*;i/K:fcaflh©?*-* 
82 1a, 82 1b, 82 lcfc&gfittsca^ M 

fe«t3(CD,, D,©|ttj|tttt«fl<JHM£ti£ x iffli, 

-iriE «F9HE«©iaManj t <t ^mmmmimm^m 

[0 2 4 7] D.»9©«a|K:H :fl (p fflfl <, CDifiHS . 

/N«©-#fiV^SW9*fl:-ctt, HtVLlifoit) <g 
30 »««NTSC©9*«S^*iS. *LT, C/Nffitf 
^fcfiV^eftffTttlOiTH^H, H„V L , H„V H # 

©K^*»*f*TttH t V l fc;h|jLTH l V II -H, HhV l 
-H, HHVH-H^B^^^sfetoHDTVrg^^S^ 
Sft5t ^-5 3 o©»jf ©»«#•££ 4o C<03WC 
fcfcn 4 £ i: J: {> H 5 3 fiJiW IsfeSfiiTOHRttttsi 
9 0©gtett*««Htw-rJ:^C2Ji*»6 3JIKtt^ 

[0 2 4 8] ;;t-0 7 8 ttB 7 7 ©5N|£B©tt$© 
40 *3«fcr3-irc7D tf ^HtiSt. S^Cttg? 
2©^Dy^|a*6D3fi|*©*3A*«5 5 1 £#v> 
fc#f/jS£074 (a) ©rDy^BI©«|jsKftiDAfc«|« 

[0 2 4 9] »ff*KlDir«i:*-f $>^it^TA 
£955 2 1 «t»3D lfi9A»,A*S5 3 0«t5D2(s^ 

V^fefeC^tt^^^s 1 2Ci»)jl|rft8503t 
«fc. Hjjr L TiS 6 *l 5 o C ©JRff ^ m 7 7 ©B^ES 
H*ffl^TKWf*. *r.!B l^+^bCHtV,.© 
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sbi^+^^mdHiV,,, h h v l> H„v„*s^^aia$ 

&-&J&2tlZ<, d©e^-tt^-f 6 5 aCDfcb* 1 *» 
^^^fyf 7 6 50Aij2CX*$n, ^j£S§5 5 6© 
H L V L A;frSB£ AftjiftSo 

[0250] ^>^2£:fc^T, 07 Komrs 

S2g0tC5jvf £-5CD 2fI^-fflH L V„-H, H„V L - 
H, H„V„-H{i^#;Uj£*l{*ftgB5 0 3fc<fc 

X-Y y 1 2 a£rt-bT&{I^#-&fi£S§5 5 6 10 

©m£©A*£A;*j$tu ^SQia^nHDTvm^* 5 

tB±»£ftSo d©HDTV{i^tt^-f <y^-7 6 5 a©fcti 

2 «fc t> aa*reP5 2 i$:^bTHDTv^*sai^$n 

5. ±jffi©«fc5fc:07 7©B$fflEB£.fc SiSfi-rscii: 
fc«fc 9 Sfs«IO(f ftSP fc£fi£8§©» £ *rti tc MiM" £ i: 
V>-58b*#;fc5. 07 7l£B$fSEg0T-fcfcD 1 , 

D 2fs^®2oCDS!PgS:fflV>fc* s . huj£©D 3{t^£/B 
it58P&&HDTV£Jin;L4^©PiJf ©TV&& 

[0 25 1] 079I4D1, D2, D 3©3J|©8flltt 20 

;i/©^fiE^ttB#Hfi<Jt:ft^ b&<^ <fc -5 KEB bTifc £ . 
Xx @8Ott07 8©7D y tm-CfSlW bfcgfaSlfc^ 
3X*«5 2 1 afcftD*.&3S«rCfeS. 07 9©ttM 

a -5 fewiMsawt-eawsttWiMt-c * * ^ -5 $hm 

[ 0 2 5 2 ] flbfl*& 07 7©B$KEB0, 
D>>^l21i:«S|3]bt-fe5o £©&K>K91ttfim-*-S. 30 
X, 08 l©8tHSEB0©<fc-5£D Mi^lC:£T©{f 9 
£B§(a^fi-f SdiifcTrgS. C©i§£\ r-^ 8 2 1 
£JttT—$ 8 2 2©2o©7 r — ^tt^— * 8 2 1a, 8 
12b, 8 2 1 c£Jfc^?^?HtriEflBft&ft»'rfe 
S. ZOtztb. (i©^— *£Jt-*TllJiJb*a5<*:oT^ 
s. S5»©£3lc1l«WCttHiT*S;MlJlfl&K:tt2 
Jf©PgJie*Si:>5:-3X^2><> X< *fi*-*>*>H©5 s 

— * ©ra t sij©sm^ -*• > z-k 2 ©su^— * #is as n 

H 7 9 ©BtMEBHfcH 40 

[0 2 5 3] 081 ©B5Rgg£B0©i§-S-> i&SftftPg/i 
i:5Eto TV 7 s — * 8 2 1, Wr—* 8 2 2©{2i£ 
try hU-h* l/2*l/3fcflkf ClfcCJiO, - 
©^— *©{n&B#©J.7-U— htfTtf&fcto, ^StfJ 

3JI 

[0254] 08 2 tt, 08 lCD^riESSfflioS, 
T-tMT) l^©**fcSM-S»^©IMfc5 s :3-* r 4 
2 3O7D-;^0T, 0 8 0©^D •y^0(C^-Tli^7 i 
n-ytwit^Ts ®J^tt08 0 5C 
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x mm b tz m&r n - y t m b fc ©sua £ a . 

[0 2 5 5] tt±©i"5t* 08 l©B#ra@2B0©«fc-5 
ta'&mm^Z&ia-t&tms 2©7o«^0©i5i:W 
ft§65 0 3^fiK§i5 5 6 0»ft*rtHC»MT?gSfcV^ 

ZtlZtztb, ^*S5 5 6o*0H3 2«DBiflk'&J«ffl5 
4 8©rtgB©lH]ES7'D ^^^A^f^li^^^JobT 

BBS®*-*"* 

[0 2 5 6] feJLh©<fc a C LTfSmfc^J&T-gffgSAMSS 

# < ©^ttHJfitfJ 1 , 2, 3tKWl/fcP.SK*QA 

[0 2 57] X, Cft*"C©3(IMM±FSKSEHfc:*tt 
0!*.tf» 083©£-5tCfl, f 2, f 3, f 4 
©*B©FSKBH*fT"5»&, 5 ©0 5 8 ©ft 

^j£KB0©«fc-5£4Ol'— T^bSff-Vv 7"©fl 

[0 2 5 8] 0 8 3 £.&^xm$Lffcf 1 , f 2(Dmffik 
P84 1^Dl=0t^iU MSdRf 3, f4©^& 
ft«8 4 2SD1= 1 t^S-r^c ^UT, f 1 , f 3 
4D2=0, f 2,' f 4£D2= 1 i:SitSt, HC* 
■TJ;-5t, Dl, D2©^lbit,.W-2_bit©pg®S 
fiiSASRlfigfc&a. '0SAK» C/N©il5V^^Jit = t 
3tCi3V>T, D1=0, D2=1#S4-C*» t=t4C 
*V^TD1=1, D 2=0 *(CC/N*sg; 
V^-&i±t = t 3^:*iV^TDl= OCDfrW, t = t4lC 
*SV^D=lffl**»lf^TfS*- CiaUTFSK©Pge 
§HJfc0J3, 4, 5"CKWbfc8Mfc«* 
©BWiffl©flBSSt:c:©rSK©»JiSea*SCftfflt^* 

[0 2 5 9] ^ 0 8 4©<fc-5&, v PWiZmirM 
fiUaaB^36B6:**W©aLK« 5«:fflv^5Cli:4>-C-& 
i>. XJK{n5ttASK©fe»ttS!U8ftfl^'CS%. 

(%msm 6)^6 ©njfi^jt «t *) *&w*m%%mm£. 
&mti&m {stzmz&w-i'Zo mmm 5 t-tt^fBiBs© 

**ra*lSffl + SC4:A , -C**« ASKOft, PSK, 
FCK, QAMtC#3SW©C-CDM#5S;£3gffl1-?>cr 
i: t <fc *) mmM<D^m<DM^.tmifi rTI6 «c & . 

[0 2 6 0] Sf, 1 6QAM^3 2QAM©fi£glt2& 
BSfeSBK:*»Wffl C - C D M*SC*fflV>TftJi<b-r S 
#8sfcUMII1"S. 08 4ttQAMtlC-CDM^iSfflb 
fcS^ffl/O'^IS^t. ttTQAMSC-CDMf 
Mfb bfc *>©S S R Q A M iiof^o 

[0 2 6 1 ] 08 4«KDB-r%2:. atftR»Rft»iB8 
5 ll±> X*l/fcHDT-VSS©tt«fe«**DB*fc*>3- 
y4 0 1©^1BI^>3— ^4 0 1 at^21ififex.> 
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=>-^4 o i htzttxmmztwAmttamLEm 

U At>& 7 4 2 ffl^Ci 1 5 s -* J»jA*a$ 7 4 3 H 

^^Mfamtmtm^ m 2 r-twxt,® 1 \ 

4fcH„v H tf#**£tr**^fi**;ujU Kg 

w«8 5 2©(f©«aiai7 4 9tAA-re. fti^-* 

J«A*«7 4-3Ttt, = *HBrjE=i-l«#ECC«7 3 
afc^Tfitfe^fctfiogrfts. ft 2 ^-*y.j 
A^gp 7 4 4 l:A*^£f 2 5*-*j> Jtt 1 6 SRQA 
M, 3 6SRQAM, 6 4SRQAM©^ 2bi 
t> 3b it, 4b it, IZKZ. IfflgfH:ECC7 
4.4atA»)R»> i^f fc £*lfc&Trell is* > n 
7 4 4b{C«t»3 1 6SRQAM, 3 2SRQAM, 64 
SRQAM©»^ #*l/2. 2/3, 3/4©*^ 
©Trelli8W*fl3*ftS. «*H6 4SRQAMOt 
1§k »lT-*J>Jtt2bitf|l2f-*Wtt4bit 
fc«e*. -©fc»H12 8t^rj:5«:Trelli8 Encod 
erftfflvv 3bitr-^4bittbfc, Ratio 3 
/4©Trelli s Encode£fr? 0 £ 3 LTJ£«fitt±# 

^©WffieiSfittJf^So flu Trellis EncodeliHBg 
3»jttt«ffl UTV>fc^„ £ 1 fr-*?IJ j; », 
tfBHtf, ft 2 y-^JUfcTrellisfiF^fb*-* C K «fc 

BHHI****-*. *W*7 4 9T?««art lfcfi H fttgat 
«ife®»8 5 3K:*HT, /W77«4S8 5 6CJ:D 

» F 8 5 4 (3 J; bWAzr-TB 5 5±CB»S*l*. 

j o 2 6 2 ] tima*<D 7 *-^ v h&mn 3 ©teg* 

*o«*tti 6SRQAM©ii f8 5 9C«ffi«t|B« 

hf ,fa98 5'9a*«rai»CEai S n*. fflttftf 
.u,ft5/H77tef8 5 9bCi!), AC^7^$ 

1 1 3Cwr3»©3*2»o»«iaak4Jart lTV 4^ 

»x E«SS-p**M«ttTh-l-2, Th-2'<02^ 
K»S4«oc/Nv^n,tj; 54t ^ 8 5 9 
&6 2*£t*W8 5 9 CftfeD^AifaasiB** 

CO 2 6 3] ij3ttl6SRQAMftflJi^fl|^ m 
*/SEittHlO©J;iC«i5. X3 6 S RQAM^ffl 
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#^¥7-9 9 5 2 2 



l&s mtl^v K 8 5 4 t> li, £@h? 8 5 g ^ ~ 



» h(S* 8 5 9a#fS££*T, % igrfif§8 5 7-bK«fcf)Jg 
rti^ns. C©fi*«fcDM3ttBife|5|»8 5 8 0:MA. 

#8f£*U 1/2^8 5 8bfcJ:t>f oCjfi^gjAs 

s^^n«^gi57 6 oizmztiz. zvm&stit-mm 

c h d t vffl*©* c/Nttcis^aiauaay- 

78 5 5 siuti^ 1 Bjn<D&m*jH6!>#mi,+-t 

<£Sfc«>&^S57 6 Ofc#HTD ii:D 2<DMXifi'& 
10 *bTHHft^ri-4r4 2 2CiD^fflWfl 

HDTVVTRCg^m 5Mbps® 
HD T VCRKy h i/ - KOTVOTil^i, C 

mfigOVHS^-T-t^fflcDigc/'NM^-^.httl 
0dBW±C/N©*|Ai*4. S«BfeC/N«©fi t ^ 
t*-7—7B 5 5 ftfflV^fc»ftttC/Nfl[A«fiv^fc«) 1 

So c:©£»ft 1 ^-^jhjd 1 lilf£T-£3#!fi2 5=- 
**JD2©2bi tt,L<fct3bi t*,b<tt4bi t 
20 ©7— ^JUttS^T?*^ *l5*-**J©2bit©^ 

te*ftB«»^bfc»^ % jsc/Nr-rpttwawk 

fe*tt3<fe3ixfc^&»JB 1 5 s -* JU©fiu_ h©fttg 
ffl&fe^\ Iftfli)tlitaj^tf7Mbps©9-f (.-NTS 
C©TVfi*A«iB*sns. 

CO 2 6 4] *&Bai 1 4©7D v^HC^f idC» 
27—*9mi3GH 5 9 i:ft2^-*?ijA*;3S7 4 4 
Jf^BMfcrri-^M 2 2 afc**U ftl^-*jrij Dl 
©****Wrs*»QPSK*©*BBS ft4 ,ofie y 
30 h U- h*ffl©I3^s^^g 8 5 j 3©«aJB»i: 
LTiSsgT- ^ ©Sggfcfcft 1 ^-^ 8J©&©|Bfft£ 
£#fx*.«. ^£$7^ KNTSC^l/-F0H«fc«9 
£g3&3£T-£3. ±»©HDTV«^©iafK y ^ 

r ~ 78 5 5^^©<st«^ M"-m:ffl©atftia«B4 

sgfif£ ft 1 ^-^?ij©d 1 m^ofrtm 

£$tl, KNTSC«*36«aiA**i, »2f*-**j 
ttll±*ilftV^ 0 "3*e)R|tRMia©HDTV«*J*JE 
***ifttf*r-78 5 5SS4Ufcflte, -^©« 
40 «l&*«©IB«S4««TttHDTV«^ -^©®^ 
ft#lfi8©ffi«W4«5«-ptti7-f KNT S C T Vff^isg 
^T-tS„ "3*6 2Ji©»Jf©a^H3&:4c/Ng[** 

T-4o©ffi^tffl^Sfett*i||at5t^5*§ 
Z(Dm-&, HDTVffflJIcjt^tNT 
SCffflliif L <(|^ Mi:j!i;5B R^fltj{;H:^j^ 
HE D T VCf^-yoil^ii H D T V©f 3-^ 

hT-^T-§5o -©ietHDTVtEDTV©®^ 
50 aimM<£mti#m* 52^^ 7-©§3^S4^S^ 



(29) 



ttffl¥-7-9 9 5 2 2 
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mmx § s tzttxtifc^ffifeftvm&viBLfex- § s t ^ a 

^S^feSo g;fc{£ffi#fcS§M&©C/N©iSl^-7 
£^B©^te#fl^-f SClfcfcnrfgfc&S. £ ©fife© 13 

iyTtt««« i , 3 *mi istzmmmiz <t * 
[o 2 6 5] mmmsx-m.wistiASKicx.zimbx- 10 

§5. SE£2<K©!3@££<ii£b-£l2l5 9 (c) (d) 
C?>-r«fc5iC4a£2-o©^l/-7'H#tt> BJiflSTS 

So 

[0 2 6 6] ASK©«£©:7P?*IStt:ia8 4£|H]b 

tlx, »at»iib-tic.t.tzj:iwmft!Htf6mm 

[0 2 6 7] CCt;W*«»fc©S»ttt-3V>TJ6^ 
5. iiS, VTR«©H*«^Bffl»»fettjrr4» 20 

mZ.it 1 0itm<DT-7\zit^X, SttC/Nfll 
ttl OdB£l±ffi±UTt*«. £©S^„ m«*»6 1 0 

©2*tt*fc*cii:tt#1irfcKm. £©fctf>SrlB8il& 

[0268] u^Us ^fsnBott^ **\ mn^-y 

xm 1 b< 0:8 2 7 s - *?U£g3® 30 

*&£o<£„ &K:$3fcf-7 , ©C/N#*r|3Kft±b;fc 
Rfj«-C*»fl8**K«ffl LT*lttt±ffi©5 s -*IWB© 
7 s — *fW*.«8 3 7 s — ❖MOt 5 — * fciliO U 01*. £3 
pgjf ©6 4 SRQAM«|gftff£-r*^— HDTV 

w*a»*na bfcai*ji!iT*»iH» « 3 7 s - 

*?iJ*T-3Jig3®£ftfc«fc&7 i -:7 , &, mir—PFk 
^2r-^?J b*»I3iHS£T- SfeVMBftfe© 2 Jf ©&SS, 
g3&l?£S&BT*l?<fc Lfc»£» 8 3 t 5 — * FJ0:|f £T* § 

8 2t ; -*?iJB:5S:£K?S£T-£5. 40 
»HDTVfi*HM?£*ft*. CCD&»«rlBlR»n©S 

'■3 

[0 2 6 9] cr£^H8 40|f£IW*«D8MICR«. S 
£-r«mHB&7'— 78 5 5 SttA^ K 8 5 4 

fS£®!&8 5 3fc«fc!>B£{l^£ff£bg&Si&8 5 2 
®.m&&nmmi , 3, 4£«(XHIkfelbff3£ 
■T?)fcK)lttB^&^BS1-2>. 9MB 7 6 0 ££9*1 7 s - 
*?UD 1 t^2f-- J'yiJD 2fc»£U 8 27 s -*yU0: 
Vitabi^n— yi?GDTrellis-Decoder7 5 9 b(C«t 0, c 50 



ode gain©5Sv^7— tTIES:£*U ^7— L>— M£<S< 
Dl, D2flrettBMfc7 s 3-4'-4 2 ZCiDtt 
Ste*iHDTV©tMe4&tirt)£*l*. 

[0 2 7 0] W±tt2o©«Jf fc*o»ftlB»S£SM 
©USS^JT-feS^x *C2li©ig!)SPiS{- lj|©lttltt 
JiftJnitfc 3 «©BSJioai!lE«BffiK«03!OK«ftia 

13 l©7Dy*H*fl!VvCKW*-*. «*«fcB\ H 
8 4 fcH WIlJffi-CfcStfSB lf-i'JiJtTDMCi D» 

$ e> 1 2 o©-y- zr=f-\ > *;hct>8I b 3 mmmiz lt 
S. 01 3 llC7Ft-«fc-5£, srHD'TVW^ttJBllB 
*"4 0 1 a©tp©81 — lBMUti/a — ^4 
0 1 c&ttl — 2Iij^3i>Z3-^4 0 1 d££!>« 
i:<S^©R*^(l^©2o©7 : -^ > D,-,i:Dl-2{c^lll 
$*xA*SB7 4 20817 s — *7UA;b0K:Aft3ft&. 
MPEG^U-H ©EOS© -7 s — * 5U D , - , JiECC coder 7 

4 3 atC^TCode gain©Sv>&»)fTIEf*f^'fb&;* 
*U D1-20ECC Coder 7 4 3 b Ki5V>-rSi?ff©Code gai 
nfct>o»»)ffnEKF*fl5*Stia. D,-,hDl-2J±TD 
MS37 4 3 c(C£>)ttll9$&fl2SiU -^©Tt-^JFiJD 

Di£D2ttC-CDMgEMflS7 4 
tlMH^v H8 5 4ti5iaf-78 5 5±C» 2Jf 

[0 2 7 1] BifeB^COu K8 5 4tC«fcDB£ 

sn&EWB^tts ei 8 4 xm.m b&©fcw»©iM^t: 

«tD, C-CDMSIS!7 6 0tC«fct3D l i:D2lc«ia$ 
tl*. miT—trWD 1 0:8 If- *tt52jSB7 5 8©cf> 
©TDMSB7 5 8 c ICiSViT,, 2-3®^7f ^>*;i/D 
,-,fcDl-2lcai@$n?>o D,-,(±Code gain©iSV>ECC 
Decoder7 5 8 a{C^^^^T^ ^»3lTIE$nSfc^ Dl-2 
{Cifc^.-C D tt«V^ C/Nfiti3^T «>fKH$ iiSBl-1 
111*7*3—^4 0 2 atJ: K> L D T V ^Decode $ntB^ 
SftSo — ^Dl-2ttCode gain©®^©ECC Decoder 7 

5 8 bfc:fc^-rgl»3glIE3tl5fe«>> Dl-lCtb^ifc 

C/N©^ U >>^;i/ KffiS ^ofetofg^l/^U^ 
f <&<^fcB£T-£fc^„ ^tt, 81 — 2BIflfca>3 
-^4 0 2&lZ&^X'&m£tl. D,.,^sE$n-C, 9 
^ KNTSC^I/— K©EDTV#ffl***l4. 

[0 2 7 2] 8 2 7 s — ^5>JD20:Trellis Decoder7 5 9 
bti DVitabi^^iix E C C 7 5 9 at:«t »J^7 — 
ITIE^n, *2IBIft*>3-4' , 4 0 2btJ:5jSE«Ii«l 
ff^it'feDx D,-,, Dl-2fc^J5£^nTHDTV*stB^ 
$^5. c©a^©D.©C/N©IBttttD1.2J:t)^S 
<i6£-f S. t^o-CT 1 — 7*8 5 5©C/N«tf/h$V>« 
^ D,.,o*!)LDTV*»S4*n, IS©C/Ni 
©r-78 5 5©^D,-u D 1.2t3S DED TVtfB 
4$n, C/N^BI©^^V^7 : — 7*8 5 5&fflV%Si: 
D,.,, Dl-2, D2o£ »)HDTV{g^*SB^?tlS. 

[0 2 7 3] Co bT 3Ji©|igJf ©&Ja§3SW£ga# 
Hm-fSo BiiiEWi^twT 1 — 7*8 5 5©C/Nffltn^ 
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*fe**E«3SifeTJS«&to, »B*MB«LfcHTV 

[0 2 7 4] *t#a»»S±^oBMiiBa©«rjR*^ 

SHI 3 2©8B»h5«y»iaCw-J-J:-5K:»ail5 l -r8 
5 5±Clt7y?7ftAOE»h7«r* 8 5 5 a tM(D 
^5>^*ft©B©fi*h5v*8 5 5b#E*S*lT^ 
&. El^t"5«k^{c;§g^h^.v^8 5 5 a©tfi^g|5{zc: 
©&£EIMHtt8 5 5 efettfcK flb©***D,JB3fll 
4Rtg8 5 5d&-*-3. Z.ti&&*<Dtmb?y*&*tz 
-=>%'3>t£< il& 1 rmmVZ, C©*CB:LDTV17 

^'^855 &<D±mi$(DDZffimmm8 5 5 e KlB 

vnaffcftafttsssin, #T«#firi:jto&iio©y 

*8 5 5 f ttMti5«ah7-^i:-aL!&:< 
&5 0 HI 3 2£^r*8IHK:«OTti:7'~7(fiAtt© 
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^fc£7jc¥, SKtSIrJC 5 0 0 #~ 1 0 0 0 #©f£#£ * 
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J5££ft, HH{s*f£&DffiiSS(S4 0 5dtE^n, D 

UT£B:fr£ft2>. tfcoTLL, ,-,{1^0:033. 
K0#~2 5 0#fcJlT©JEfcfl\ LHo*DD,- 2 fs^{i 
2 5 0 5 0 0 #WT©J3&&J«#H LoiOD 

2 -,{f^l±5 0 0*fcU:7 5 0#WT©fi!tfh HHoS 
t> D 2 - 2 <i^tt7 5 0*W± 1 0 0 0#WT©MI&&JS 



}1) ^¥7-9 9 5 2 2 

60 

#ftt>-"3. C©^-SI|51SS3lc«tt)|i&JlS©7 : -^^3g* J 
TrtSfcVda&StffcS. d©EI9 3©#{&lalS&3 
^TfSJfi0J 2 -Ct&BJl Ufc El 8 7 ©2!<g« 1 ©^©fl-BtlH] 

[0 2 9 1] LT»JHffl^-*««fcttJB3SeiSS 

jffi^fr-e Schick?), C/N©S&TKfl^«BS«fc: 

10 *{rci©<s^*«iaS^1-SS{3«itt^6E^J2T*^b 
fc08 8©^2§fs^i:|5]D^i:16^"t-fe5<, 
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*. H12 4O0PDM©BlHtj5tiaC0FDM 

ow^AAfe^ftgEjuaeyi/jgiftajy 9 2 ^^^7 9 

3±iz^-*£ i/ t sOHPHT-BSeu 
^7 9 4a-eftfp«r*. Z©«**a»FF TJB4 0 
«*»-3K»84T^IHItt7 9 S'sJKFFTtftu 
fs97 9 5fcf£5. t s©*»^>^JBH7 ggjjjjj 

Bom, c©a»FET**i&e%ttae S ^ ^. >>;K 

[0 3 0 8] B123O0FDM-CCDMM7'Js» 
K #5£© rn^BltJii^HDTVfit £i£g{t f S 

fa9ttMx>3-y 401C j. !)filjU)i _ iJ: ((fjJK 
-ffi*) D, Ds ©3jg©pgrJi 
**«>HMW&*fc#lte*U A^SS 7 4 2 t A*£*i 
5s ^ 1 ^-^^JA^glJ7 4 3{^v>T, D-.tflic 
ode gain©J»v>ECC«F*YbfeS*i N D.-^fcta^ 
0=>-Ky-f>©ECC©»*HbS*na. D.-.tD 
. : .ttTDM«7 43ti& 4 tfWHMBMft;*^ D, 
fe^fcft»j x SIS§§8 5 2 a©D,itJiJi65ij^g|g7 9 
1 a{ "^*£*i3. D.^finfH©^-^— 

t)> n9-©C-CDM*«S4a, 4b-©Siif, 
SHEA***!*. 

[0 3 0 9]-;*, »«j«*e^©D .HtA** 742 
©Sg2^-*3fljA;bg(5 7 4 4C^TECCS7 4 4a 
CfeUtECC (Error Correction Code) *J¥fb**i 

*U £83f§8 5 2 a©D,fl[9ijjejnj8 7 9 1 bCA*$ 
^ n^&^-^icft^ C-CDM£Hf§4a, 



4b.-.©^2A^g|J{3A*^*iSo ^lA^asCD,^ 
fc» 2 AftSB© D fc j; 5 g.^ © c _ c D M 

£ISig4a, 4b, 4c-k*nti6SRQAM«f 
fcC-CDM^£*l5 0 ^On^©C-CDMg;ia|§ 

S*+JJrttH12 4©7 9 4a, 794b, 794c 

So C-CDM^|g$ntn^©^ig/3^ 
tt, iS»FFT[5]8S4 0Ci&, WJaSIH^-f ^ >y 3 > 
10 7 9 S^fe^lHItt©^ ^>s; a > 7 9 0 

tsO^>!l?;H©^gt7 9 6 aj 7 9 6 bi 
Cft*. ^>^f|f7 9 6ai: 7 9 6b©H(: 
tt^^^tt**»6-rfe»TsiB»©if-|*l«flB?(F7 
9 7a#Rtt£;h.THS. CftSBSffflfftt/g^^x. 

«SLfc*©*«, HI 2 9©«fBB«iHB*U^;na-C* 
5, *-K«fMHF7 9 7a©TerH:v;^t^©^ W , 

^><* ©£*#«£ !)l<Tg CkCitJS 
fatffcJBF F TB1BS4 O*»6©«Hfl|9tta0Uiffi»j3 > 

RF«*fcft5iSe;Sr*l« 0 
[0 3 10] SJggu 3©»fp*iE^«. 01 2 

4©WPIIB«s,>^^fi*7 9 6 e ^ t „ Sfi«*l*IS 
12 30A*«2 4CA*S*i, ««»8 5 2bt:A* 
tftl. TitfJUbisti, FFTS5 4 0 atJ:!>, 7-y 

Ei 2 4t^-r«t^{z^H«7 9 9 

*&«*ft«7 9 3 aC^fc;arjh.3 0 SI 2 4©ftHM 

S">*;Hs-Sfa>£K iiSEi$«©{g^©^^ ij779 4 
a, 7 9 4bt?£g& ; ** l5o dn6©* + iJ7-tts^ 
30 fc*£LT^S&»; ft*©SMfi*#fl*Tjfs 0 m 
125 (b) C^tl 6 SRQAMWmtiStls 
OC-CDM^S4 5a, 4 5bfCa6n4.fi 
T, C-CDMM|«4 5©#*©C-CDMa»B4 

5 a, hmvus^x. j/mrnvm^tm „ D 2 ©itr 

fsWaUHSfi, D,M^M?iJn>M-^_8 5 2 at 
D,Je3»MJ»j3>^_^_ 8 5 2bCJ;») % ttWi^fc 
fc&TGOD,, D I fi*,&HM|jarj l . 6 . dffl«^ B12 

5 (b) fcwrJ^fcC-CDMSfflvvfefcjiea^ 

40 fi*©##fc||;**u iV>5i^flt D,i:D2«* 
©H^^aig^tiS. IMMtStiltD Mttm^mi 5 
7fc^Ta*Sjx«. D a . t «^tJt^TD,.lfiH5a: 
^-ITiE©3-H<r-f D,-l«*©i 5 
-fe^#«fc 6SMr*ff©»v^T?*s^ sns . d,_ 
lfe^tti! 1 - 1 Sj^rrj-y 4 02cCJ:HDTV 

£ ft 0 , D, -2£*|ig 1 - 2 
4 0 2dfc«t»)EDTV©i*i4«a^©o^i :Jfc4 , 4 m ^ 

[0 3 11] D 2 ffttf.nj^ f ^ m2Wi&zr 
50 3-^4 0 2b{;«tt3, HDTVOWW^fti,^ 
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£ftft. ±&<D{&t$,m^<Dfrt\ZLT)TV1fiBit)2tl. 

±ia*^^SiaiS^i:C«t>}, y-f KNTSC^i/ 
-F©EDTV{s^#Hi:*jSft> £ & £±§3iS*£J5£#£ 
Ao*ftc:i:£<fc£HDTV{I^#^j£:*ft5o huO^SE 
0S EMU Sfl C/N Kjfo bfclBff © T Vfl^gflT- 
£ft„ ^#J9©*§£-fcl:0FDMi:C-CDM£*a^£- 
fc-tS-CfflV^ftClttCfctK 0 FDM*© fefflttt, HSI 
ftfcV^/ISHKSS&IISiT-gft. 013O©X7-V 
- h C/N tijvf «fc ? Kt£3fc© 0 F D M - T C MgEfiff 
^©ffi&8 0 5lC*fUT, #SBH8©C-CDM-0FD 10 
M*iCI±1t7'^+ >^-;H 8 0 7 att^^-U— h* s 
T* s t)-y-^^>^;i'2 8 0 7b (i.x.^ — 1/ — h- 

[0 3 1 2] OFDMttStipKif— KJ8R8T g^t^U 

TT-fcfcgfi X- fc'feV^. *^BB^CD C - C D M £m.fr&t>1t 
ftchC<fc»K ^;i/^^^t-3S<*oC/N©^<bt/;Ei 20 
bfcll&gfi (Graditional Degradation) ©204 s ! 

l*u pgHS{cjS©c-CDMtsa^-&t)-a-s 

C/NjPfrfc&SWbl/tfcLDTV^l/— 

xttiim i o OTraT-cfc&feto* ldtv^u-kt- 

■^ftBBR^W&fe*. SMTV©LDTVyi/-K 

0 FDMSHD T V©£?P£C{£? £3U$J&®¥flltt& 
WTttDSPOiai&iBKjD^SKfcft. ^CT-flS^TV 
{g^©D,-,©^£0FDM-C-j&ft#i££^-r. 013 
8©:7ny*0k:jjVf,fc-5£x HDTV®iHftj£d-£ffi 
ii£jG£,#© D , i: D jfl^f© 2 -3 S*fS^<D C - C D M<£ 
S<bU FDH4 0DCi!)HiJ«»A , cafit6. - 
#5fi«WC*B L&fB^ttF DM 4 o e 0 fflttft 
a£3*U #$BBJ3©C-CDM«f!§§4bT-«§3;*ft> 
01 2 3 fclBie^bTHDTVC^^hJS^^i) 1 
B£;*ftft. C ©Jg^OBffe^ — ^— ©8M£tt2SM60< 40 
1, 2, S^BfeTfeftfeiMtfOTft. 
[03 13] &£HDTV©MPEGl£ r l'-F©<a^ 
«9"C*4D.-i«9tta[?>J3eW3W^— ^-7 9 It 
«fc D i: & 9 O F D M £&g£ 8 52C©>P'C QP 

SK^l 6QAM©ggi£g:l:>\ IF F Tg§4 0 C J: *> 
B$RBift©{i*§fc:g?&SftFDM4 OdfC<t»)JlSt»^B 

T-&{s£ftft. 
[0 3 14] SA9W4 3Tr£fl3ftfc<g^l±FD 

M»4 0eC*^T««aR««**i» OFDM9ts9oi&8 
5 2 d tCfc^T FFT4 0aCJ;t)^< ©jHi£&ifi©{i 50 
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^h&tk &-4r©«5fS§4 5 a, 4 5b«!:i9aS5$ 
ft, 4&5Uifi?U3 Wn*— 9 852atc«fc*)D x 
W3*U 01 2 3 fcHWCLT, LDTV^U-KOD 
,-.ff^* s Sf3#4 3*>£tH;*j£ftfto 
[0 3 15] d-pbt; LDTVjBtOfttfOFDM* 

ftfc|igJH£i£#SISi-rs. 013 8<z>£&&;gi%ftc£ 
CiO, OFDM©|£&fc[lS&l±LDTV{t^©^T-«fc 
V\. HDTV(s^tJt^TLDTVfs^ttl/2 0©tf 
>y hU— FT-&fto ftot OFDM©0S&#Mgfc}:l/2 
0Cft!K ±t£<D\E\S&m&lttfrK.'b£ <&ft. 

[0316] oFDMttv;i^-/^icgfiv^ea#sc-c* 
*Tvtet*Tyoaiiw , iii<07 : y*^*» 

ogOft-rftfflifefc^EBWJ: bT*SfflSti«t o £ bT^ 
ft. c©J:3&JBjft£*^Ttt4-f 8 4 

1 0 -f V-^-JjrFO'J^^BSHM Xtf^SST-SfeSo 
T HD T V^>E D T V©«fc-5&^8?&aT Vfl^Tfc 
0 F D MXN-f ft #SCtt*f* ft teS&IH* 5 ® 
<U Stt*TVfflfcttLDTVyi/ — r*«DTVfi»©S 
e-CJE^-C**. — SEfifflTV©J:-5«til®3C*J 
V»T ttv;U5="/1X *»W C— JET* ft v;i^-/s**f 
^-TV*..^©^^— X hffiifilMOFD 
M©aStt^<*V>o HDTV.©i£SSEtoSWH:OFDM. 

JfcT-&^. (j£-ot*fira©01 3 8lC7TrrOFDM£(£ 

iJV^Tgft^ftft L D T VOV^-^XfifiS^rHCig 
jffit'fti:^5 0FDM©®m£&&to&»' ,l T-, OFDM 
©BSS^fc 1/1 0&TC;fcrtifcliy«TS4.£V*"5* 

[0 3 1 7] 013 8-ettD,-,©^^OFDM 

^33 bT^S^D i-it D ,-25: 0 F D M&m-tZ Z £ *» 
w©J©^> D,-,i:D l -2(iC-CDM©2|!i® 

D T v i: S D T v#g{f u ^<;i/^>r > ^^-iSSt: ifc b fc 
HS©iii^* s SMT-& S iH''' -5 Graditional Degradatio 

[0318] ^ d bT*%W©PSHC3l* 5 nItgi:* 5, 
mii£bfc#'!?'5;a** s W l &^%. OFDM©^^HfH^ 

c <t t) < ^oftfii/^uoSfefljCj© b 

fcr.-*fia^V - K ©3&<b » 6 ft ft ^ "5 
5>ftfto 

[0319] Pg®«jtSe2l^<&ll^ft*i6i: b 

01 2 6 (a) *3FDM©&1t^ 
+ >*;U7 94a~c^H801 akl/*7ft> 
^;i/7 94d~f^2180 lbtbtpP^tf gJ&ft 
HWS3lf-l ! ff8 0 2atRlt, 012 6 (b) CSt 
,t^{CPg5&ftS^8 0 2b5rl6(tft-i:{3<t?), « 
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1J18 0 1 ai:tg2jf 8 0 1 b©£d»££HS!HbT-£ 

[0 3 2 0] Cfifc*Jffl-rSfc» mi^gttB^bfcai 0 8 
(d) ^^-r«td(37'^u^TViJ[iitJSS5^^v^ 

*H-e*iJi8 o i inDmti&m^i-ztVT-gz. ~ 

O«^E10 8 (e) fcw*\fc3fc»lJB8 0 1a©S 
{S°imtj: C/Nffl©* u isftji, KttUJS 2I801bC 

®^W^ttIlI8 0 1 aez>9e#qrffi£fe 

P§S1£iS A^SIf & . Cji&P ower-Weighted-0FDM;£3; 
(PW-OFDM) fc*D¥.& 0 r ©#IHJS0iJ©PW-OFDMJCbu 
*B©*|g B£© C - C D M#5S S £ £ «t 

5, 010 8 (e) fcw*J:$fc»JittJg*.3Jit:& 

[0 3 2 1] gtttt&|BlBtt % 0144 lZm+ «fc ? t* 
lS^-^tt^l^-^yijlHjgSY 9 i a^^LTStgO 
^l^g4a~4 cf*+ 'J?f ,~f 3 x-JtFFT 
40i:iDOFDM^U 182/1^-* 14*2 5*-* 
5U@»7 9 1 b5&^LTa^©tS*g©^^4d~4f 2C 
■CtlrU7f,-f B T;iFFT4 0ti!)OFDMjai 

[0 3 2 2] §{sm^ligfI^4 3©FFT4 0a£J; 
t)f .~f „©^^'JT^t,ofs^^g|^tt, **'JT 
f i~f 3 ttSIEIS4 5a~45cfC«fc»3^1 ^— ^^iJD 

*&tt»2y-*5UD a o*&»2«8 0 lb4>fKH» 

[0323]fglJ1801 a©«^{i^§v^fc»fI^cD 
I^*«J:*^T«S«t;*5. CI o LTPW-OFDMtC«fc 30 
5, 2«<onr«ses|Af|| % ^ 2a PW-0FDM&C-CD 
Mfctt*^fo#5fc3~4H©flM#s|«-j-$. &£ B 
1 4 4 <Z>ft<Z)|Wf?tt|B 1 2 3 ©m v * H©ad&ftff? 
# m '15 T- & 5 fc toiBIE £ *Bg f S o 

[0 3 2 4] &£#$gl!§© Time-Weighted-OFDM 

(TW-0FDM)^fflPgJiYb^a;(Co^Tili^5. OFDM 

L8^. L*»U *«TV»e*©J:^ct; WB(oa ^. 
ttfi»tttf*nfce> % tMtt*S<ft-|- A 8iE<t!te5 

[0 3 2 5] *«fi«©»flHb©5JS5fcat<*s fc % 0 i 
4 6t^t-«fc5t»A«fflJtf-H«flHlt ffa£3gB«© 
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So -5 LT#— H^fP^CWeightingt «£ »3 v^^* 
C^«BJBStfiiS*«jlSir*. ^©^■JC ^Guard-Time 
-Weighted-OFDM(GTW-OFDH) tB¥ .&„ £ t, (;^A^i:SB 

«£\ A©i/>^i/^t s a5BO^>^ffit s 
b «fc < 1 5. "TSfcijit Ji &««[»«±t^ 
TA, BC^+U-^cHPi^^tL^nAf a, Af b £ 
f 5tAf a>Af bT-$5„ Cl©fe»B©i/>^;Kc 
Jfc^T, A©©^>^;i/^^HLxfc^o^^_ U/ _ h 
10 fct<£<&3. LTi'>#;i/WTs ©Weighting© 
HS'HbtC «fc & £ AJ1 fc^B m<DV)lrf-rtx ^^"5 2 Jf 
OM mit&mL-t S „ C ©# % £ Carrier- Spacing-Wei 
ghted-0FDM(CSW-0FDM)i:Df.£„ GTW-0FDM£ffl^T 2®© 
flW£&&££U ^A@tT<£S?^S©TV(I^& s 

Siffli^c^ N©#v^S:{*©§<rr- TV 

©SSg b nTfg fc & 3 „ £ feCSW-0FDM£ ffl V> fc ^ 

>#;M3IHIt s©i6»WbCJ:5J(SAJBi:»B«oc/N 

TVfffS: $tf > ^;H^ra©I^M]t /Jn £ 

-©*r-Ki^ra©^^<-rcii:(i^ft:© e ^ 

ft¥$&£!)Ttf&tr\. e¥oT*5US^J©GTW-0FDM 

30 o *tfc$I*#;fc;£ 0 -©^^©.totCSW-OFDM^ 

[0 3 2 6] m&Wz •^Jl^^T.CD^^Wif^-t 
014 5 (a) f3^-r<fc-5Kjl3^|?gAsj£^-7;^,^ 

8 1 o &~d<Dm-&i±mim£%2m<Dm^#&mT- 

is HDTV©«^*«asn«&5 0 Ui>U 014 5 
(b) t^tiotfi^T^US 1 1 a~d©i§£- 
tt, *2«©Be^©*-K«PlBI % Tffb3&*«^&»« 
IST*§35c<3£tSo ^©S^ % S&lJf©A/I^ia:#— 
0 MTea*«ftv^fc*6 % SSE^M©fiV^7;i^^^x©^ff 
SrSlj36tt^ 0 »Tifi©j:5tBfi^fcttTV©WKWi«.4s 
***IT*&» A{t^{CttTV©<g^^.i>J^^, T ^ 

*6fc*lJi©S'>sJ«^|«TsaftTsbJ:D^:S< 

i:•^T^^5fe4{)C/N©^^b(c^,^lJgtt^^^ 0 

[0 3 2 7] ^-5LT*-miBi:J/j/^WHai©a»J 
fbSr-TSCttCit), OFDM<Z)-^oBIfbW 

ftwatniBfc&a. 01 2 3©j;ia:oirii7fif— h-m 
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[0328] zzx-m&ftteMzm^TmisKm^z. 

8E.fct>&i<M£* I ^<&»K ^<65. ^RfefEll 4 8 
£7f>*.fc-5£D/U<3 OdBt-ttSltiSCSS^I 
3 0,usJiU:£&5o El 1 4 8 H^vf «fc-5 £ 5 0 

fiT-tS. t£oTI214 9 (a) £Hf*#]£*vr,fc-5 K 
TVfS^l s e cfc*fbTiai 4 9 (b) Cit2ms 
<Dmm<D5%. §<»*;^iH8 0 1 a, &2H8 
0 1 b, $3/18 0 1 c<D3~3(Dmm<D'yfr—7£fr 10 

tt, 014 9 (c) t^fo §*©40i/— ?•©#— k&s 

^7 9 7 a, 7 9 7b, 7 97 c^iOTga, Tg 
b, Tgc&0!li«5 Ows, 5/zs, lAsfciW 
tt£bTaft£-r£>£i:£«fc»3E!l 5 0 tc^vf «fc-5«t[f£Ji 
8 0 1a, 801b, 801 c©3o©PiJf© xVI/^ 

GTW-OF DM^MffltSk b 
b*>U Wffii^&^LDTVCiliHfl^©* 
£ G T W- O F D MWJV^JlZttgiZ-r -5 3 £ *) 
£{*©£&&*#&£ Dfg^&V^ 5. 1f£ 20 

$1180 1 aftt^-mHTgt3 0//stl±O5 
0/xsCi:oTU5feK), *«fflTVS««lTfeSMS"C 
|5„ HBSttEl 1 2 7CD7"o >y£H£^bfc*)©£fflV* 
ho !$£¥©fflTVIiLDTV^-K©ffigfmv^ 
©MPEG 1 ^-7^0 1 Mb p sigJg<ZMKi£3§Ffi-e«fc 
V^. t£?TI21 4 9^^bfc«t-5tC->>^;bB#ra7 9 6 
aTsa£2ms ©J^HHlC** bT 2 0 0 ju s iiftfcE 2 M 
bpskti5fc«)a<, ££H2/>*;H/-b£^#£ 
Tlftt) lMbps-a< LDTVyi/— HCDSi ' 

H#fS£*l3fc»#SBBJ3©CSW-OFDM £.t!3e 30 
j£a&#ttgqp?g-£5#^-7 — l>-h#{£<fc?>o 
%|§OC- CDM&GTW— OF DMtifi*pi3tfcS 
{5i3l^* s (gTb^V>fctoJE!i** J $e>t:ii5V>o 121 
4 9T-ttl^b^>tf;i4fc£ttb-tS'>#;UB#IH7 9 6 
a, 7 9 6b, 7 9 6 c£2 0 0 // s , 1 5 0 # s , 1 
0 0// s£ilS'MbbTV>So ttotill, $2Jf, $ 
3JI©«£^-L'- < %^«»< PSJilHHiSi: 

[0 3 2 9] BMCC/NC**UTfe»JiSlfii3#Sm 
f5o 015 1 lCjni"<fc"5CC SW-OFDMtCSW 40 
-OFDM©iBl^-&fr-eK.<fc »K -^TvvafcC/N© 
2&7c©ragS<5j£* J ftgi-r5. Hli3!£©<fc-5tCSW- 

0 F D M i:^W©C-CD MSiffl^fc-^-C *H31T- 

^^.111801 a:fc«fctf$ 1-2185U, ^ 

1 - 3JI8 5 1 aT-ttv;U^*TM#*§<a^5C/ 
N#{£VA/8&0iJ;l«iMBffiTVRe c e i v e r tcfcl 1 ' 
-C4>LDTV* r U-K©£3£bfcg{3#-e§So $2)1 
80 lbh$2-3185 1 bW-^x'J7C7 
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mmmv mzmvi a «, ^ t *£ip/$?&s© sdtv^v-k 

3J18 0 1 c-t-l±C/N#ig<> tt«*i)**S<^-^ 
}- ifi'Pta V ^ » H D T V 7 U — K ©BHT* §{tT' # 5 . 

SEt"*. £©«k?C*#&^##$BBJ§©GTW-OF 
DMi:C-CDMO«i^t)-ti-Sfc(±s GTW-OFD 
M i: C S W - C - C D M ©$&#£•£> -tt C <fc t) f& h *i £ . 
e^fe(± C /N JC^-T SPtJlS&^a;* 5 ^? ti-T ^ 5 
;fc$8B.B{C<fc*K C/Ni:v^/^^CD2*5c©x'h 

[0 3 3 0] C/N©3jf i:v;i/^*©3jl©2#:7C 
©|^JfS;KS£©lltfcB<)&HDTV, SD TV; LD TV 

<D3mm<DTvm^<Dmf&uw:M^i 5 2t^t. ei 

£jf>-T«fc a £ 1 §v;i/?-;s;*tc&^ Ajf©$ l Pijf ©xd 
?»f7 9 6 a 1 JCttLDTV^iSgb, *C?W/UK 
gtV">XM>7 9 6 a 2 -$>C/N£{b»CgiWD>!47 9 6 b 1 
tttSDTV©i5]^I^ J f'T HU^<s^©SS^cHP 
I^SgaitS. BJf©$2Jf, 3®{C(iSDTV©- 
aSff^-o* LPIt^, HDTV©HP{f^£Ea-r 
£. CiCttU 2, 31CSDTV, ED TV, HD 

[0 3 3 1] c©ig^CN£fb^;i/-3^;*£SK-t-ft 

tt-r a » u - h a » t v{g^©8¥g£jg# 

j#'i>U 0 1 5 3lC^-r.t-5K:3JJ:5 ; c©Gr a c e f u 
IDegradati o n#^&1"£ fcv>-5tifefc£fcv> 
»**»**WtJ:Df»6HS. 015 3ttCNR, t;!/ 
^*jiiP$iH> (5iSU— h©3o©^v^-^— {C«t 
t)*%B^© 3 &5c«iI©raeSMi££*5ibfc&©T-;& 

So 

[0 3 3 2] ##P£©GTW-OFDMfci!iji£©#$SW 
0C-CDMOiB^l3tSfett> G T W— OFDMi: 
C SW-C-CDM©&^fc>-t»-£<fc 9 2&7G©PgJl® 
g#f#£ftS0«£fflV>TI»iiE0iJ£I&BJ3 bfctfG T W- 0 
FDMtPowe r-We i ght ed-OFDM©IS 
^•&fc>-£-$\ GTW-OF DMfcffe©CNR©PgJf{ni£ 

i:iia^t>*T t» 2 #.7i.(DmmmMm&nm-r z> . 

[0 3 3 3] ^B^©pg@Se^^S;©-r3©^®tli^ 
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